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Financial illiteracy broadly affects people’s financial and economic well-being. The
purpose of this thesis is to identify how the magnitudes of financial literacy determinants change
under different residency settings. A county-level calculation of financial literacy is created, and
logit and negative binomial regressions are employed to compare the relationship between
demographic variables and financial literacy in metro/non-metro and urban/rural counties. Data
on individual’s financial knowledge and personal characteristics is obtained from the FINRA
National Financial Capability Study. Urban and rural residency is determined using USDA ERS
Rural-Urban Continuum Codes and the Index of Relative Rurality. These results provide an
improved understanding of who is more likely to experience higher and lower financial literacy
and may be useful for policymakers and educators wanting to provide targeted resources for
improving financial literacy in their area.
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CHAPTER I
INTRODUCTION
Financial literacy is broadly defined as having the knowledge and understanding of
financial matters to manage resources over a lifetime (Das, 2016). It can impact an individual’s
financial decisions, such as creating an estate plan or making investments. These decisions can
affect future purchases, asset accumulation, retirement, and the next generation. Without
financial literacy, individuals could make poor financial choices that impact their financial wellbeing and may lead to decreased wealth (Chu et al., 2017; Lusardi & Mitchell, 2014; Taft et al.,
2013).
Financial literacy has emerged as an important topic, both among researchers and the
public. It plays a pivotal role in helping households recover from economic crises, gaining
increased attention throughout the 2020 recession and COVID-19 pandemic (Hensley, 2020).
Prior to the pandemic, the Financial Industry Regulatory Authority (FINRA) 2018 National
Financial Capability Study concluded financial literacy was already low and declining among
Americans (Lin et al., 2019). However, the pandemic uncovered the weaknesses of American’s
low financial literacy as individuals lost jobs, used savings, and received stimulus money. Low
financial literacy is also a barrier to economic opportunity and mobility (Valladares, 2020). It can
affect savings, credit scores and availability, and reach the point of impacting employment
opportunities (Valladares, 2020).
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In the narrow sense, financial literacy is determined by demographic, socioeconomic, and
psychological factors. Researchers find age, gender, education, occupation, income, location, and
race to be determinants of financial literacy (Das, 2016; Potrich et al., 2015; Stolper & Walter,
2017). Financial literacy is found to be higher for people over 60, males, those with higher
educational qualifications, those working in finance-related jobs, those with higher levels of
income and earnings, and those who are white (Das, 2016). It is found to be much lower in the
Southern regions of the U.S. (Bumcrot et al., 2013).
Rural residents are found to have lower financial literacy levels than their urban
counterparts. Although individuals may obtain their financial literacy through formal education,
others may acquire it from the people and resources they are exposed to (Bongomin et al., 2016;
Bumcrot et al., 2013). This may be more feasible in more populated urban areas where
individuals may be exposed to more financial services. However, research on the rural gap in
financial literacy is limited. Researchers and community development practitioners want people
in rural areas to make good financial decisions, making this an important topic to study.
This gap in the literature leads to the research question, “What factors are related to the
gap in urban and rural financial literacy?” The rest of the thesis is organized as follows: the
second chapter provides a review of the current literature on financial literacy, the third chapter
presents the data and methods used for the analysis, the fourth chapter shares the variation in
urban and rural financial literacy and the factors associated it, and the last chapter concludes and
provides implications of this research. The focus of the discussion is on recognizing the gap in
rural and urban financial literacy and identifying how the size of financial literacy determinants
differs in different types of counties.
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This thesis contributes to the empirical evidence of the urban-rural gap in financial
literacy. Although past literature indicates rural areas have lower financial literacy, this provides
a deeper look at how factors associated with financial literacy respond differently in urban and
rural settings. Results indicate many determinants of financial literacy have the same directional
relationship across urban and rural counties, but the magnitude of the relationship varies. For
example, Black individuals are found to have lower financial literacy, but this effect is greater in
rural counties. Higher levels of educational attainment are associated with higher financial
literacy, and the impact is larger in rural counties.
This is the first study to consider financial literacy from the urban and rural perspective in
the U.S. This analysis helps policymakers and educators better understand financial literacy from
a spatial perspective, including between geographic regions and urban and rural counties.
Residents of urban and rural areas face unique financial literacy challenges and may benefit from
tailored resources. For example, local community economic development specialists may use
this research to better understand which groups to target with their programming. This analysis
could also be used by researchers looking to further investigate regional financial literacy, such
as looking at the role of community factors.
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CHAPTER II
LITERATURE REVIEW
In the growing body of financial literacy literature, three themes emerge: (1) measuring
financial literacy, (2) identifying determinants of financial literacy, and (3) identifying
consequents of financial literacy. A gap exists in the literature on how to measure financial
literacy at a regional level and what attributes are associated with variations in regional financial
literacy. Studies mostly consider the role of individual characteristics on financial literacy levels
but fail to further explore the role of one’s community. Another strand of research is the gap
between rural and urban financial literacy levels. This is sometimes explored in the international
context, but there is minimal analysis considering how rural and urban residency impacts an
individual’s financial literacy in the U.S. Urban and rural communities have unique challenges
and opportunities that may impact someone’s financial literacy. Additionally, looking at urban
and rural dichotomy is one way to further explore the regional variations in financial literacy.
2.1

Measuring Financial Literacy
This section will review the multiple approaches taken to measure financial literacy in the

literature. A widely accepted definition of financial literacy does not exist, making it somewhat
of an abstract concept to measure (Hung et al., 2009; Huston, 2010). Since researchers define
and measure financial literacy differently it also makes comparisons across studies difficult.
Some studies only measure financial knowledge, while some combine this with related concepts
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such as financial education and financial behavior (Das, 2016; Hung et al., 2009; Huston, 2010;
Xiao et al., 2014).
Hung et al. (2009) categorizes the definitions of financial literacy in the literature into
five groups: (1) having specific knowledge, (2) the ability to apply knowledge, (3) an
individual’s perceived knowledge, (4) an individual’s financial behavior, and (5) an individual’s
financial experience. Huston (2010) defines financial literacy as a measure of how well an
individual understands and uses personal finance information. Das (2016) defines financial
literacy as having knowledge and skills of managing personal finances to achieve a lifetime of
financial well-being. Likewise, Li (2020) defines it as individuals’ understanding of financial
knowledge and having the ability to use it to improve their economic well-being. Alternatively,
Bumcrot et al. (2013) refers to financial literacy as an individual’s ability to correctly respond to
a few questions on key financial topics. Bumcrot et al.’s definition most closely matches what is
measured and discussed in this thesis.
Due to financial literacy’s qualitative nature, most researchers use surveys to measure
financial literacy. Individual-level surveys are the most frequent method and can be
test/performance-based or a self-assessment (Das, 2016; Li, 2020). Performance-based survey
measures are the most common and consist of a set of questions to measure financial knowledge
(Das, 2016). The “Big Three” question set created by Lusardi and Mitchell (2011) or an
expanded version of five questions is commonly used in the literature (Bumcrot et al., 2013; de
Bassa Scheresberg, 2013; Lusardi & Mitchell, 2011; Wagner, 2019) and measures individuals’
understanding of interest rates, inflation, and risk diversification. Self-assessed questions
determine how individuals perceive their own financial knowledge (de Bassa Scheresberg, 2013;
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Lusardi & Mitchell, 2014). Li (2020) finds it valuable to construct a survey that will account for
self-assessed and performance-based financial literacy.
The FINRA Investor Education Foundation National Financial Capability Study (NFCS)
is used in hundreds of journal articles looking at financial literacy and related concepts (Mottola
& Kieffer, 2017). The major finding in this data set is low and declining financial literacy in the
U.S. (Mottola & Kieffer, 2017). The survey includes five finance-related questions which are
used to create an index that is used as both dependent and independent variables in various
studies. For example, a study on financial literacy and retirement planning explored how
different demographic and socio-economic groups score on these questions and find those with
higher scores are more likely to plan for retirement (Lusardi & Mitchell, 2011). Another study
used this data set to consider the impact of financial education on financial literacy scores.
Wagner (2019) found people who have received any financial education, whether in high school,
college, or through an employer, are more likely to score higher on the five finance-related
questions. Other studies use the NFCS finance questions to create a financial literacy or financial
knowledge index for use as independent variables in their model. Wagner & Walstad (2019) use
the financial literacy index score to model short and long-term financial behaviors, while
Despard et al. (2020) controls for objective financial knowledge to predict whether households
have emergency savings or not.
A robust correlation exists between demographic characteristics and financial literacy
(Das, 2016). Thus some researchers use demographic and socioeconomic variables to measure
financial literacy such as age, disposable income and wealth conditions, educational background,
and professional status (Li, 2020). Another option is to use coefficients from a meta-analysis,
which combines the results of multiple scientific studies. This can be done by combining the
6

coefficients with aggregate data to estimate an area’s financial literacy, such as at the county or
state-level. Alternatively, some may use an outcome-based proxy variable, such as prior
investment performance or if individuals refinanced their mortgage when interest rates fell, on
the basis of financially literate individuals conducting better financial behavior (Li, 2020).
Several limitations exist for the current standard financial literacy measures. Surveys
typically have a low rate of response, biased or inaccurate results, and are not administered
frequently (Li, 2020). Financial literacy scores may be measured with error and unobserved
characteristics may introduce reverse causality challenges, which could result in biased
parameter estimates (de Bassa Scheresberg, 2013). Despard et al. (2020) points out that the
objective measure of financial literacy obtained from surveys may also be a poor indicator of the
financial knowledge of individuals who have limited experience with typical financial concepts.
There may be a socioeconomic status bias due to higher income status groups being more likely
to own homes and invest. Additionally, proxy variables may not accurately measure financial
literacy.
2.2

Financial Literacy Determinants
This section presents how various researchers study different groups of characteristics

that are related to financial literacy levels. Socioeconomic and demographic variables are mainly
considered in several studies to determine financial literacy. Several methods are used to
examine their relationship to financial literacy. Das (2016) summarizes the most common
methods used in the literature as: Cronbach’s alpha, analysis of variance (ANOVA), chi-square,
and a linear or logit regression model. Additionally, an ordered probit model is used to estimate
the effect of financial education on financial literacy levels (Wagner, 2019), an ordinary least
squares (OLS) and instrumental variables (IV) approach is taken to explore the relationship
7

between retirement planning and financial literacy, and Potrich et al. (2015) uses logit and probit
models to estimate financial literacy levels using socioeconomic and demographic control
variables such as marital status and income. Bhushan & Narta (2014) uses one-way ANOVA to
determine the effect of demographic and socioeconomic characteristics on financial literacy
scores and predicts the level of financial literacy using binomial logit regression. Aristei & Gallo
(2022) employs a negative binomial count model to identify the determinants of the number of
correct and do not know responses to a financial knowledge survey.
Financial literacy is found to be lower among the younger and older populations (Das,
2016; Li et al., 2019; Lusardi & Mitchell, 2011; Stolper, 2018); women (Bumcrot et al., 2013;
Das, 2016; Potrich et al., 2015; Santini et al., 2019); and the less educated (Bumcrot et al., 2013;
Das, 2016; Li et al., 2019; Lusardi & Mitchell, 2011; Potrich et al., 2015; Santini et al., 2019;
Stolper, 2018). Minorities have lower financial literacy than Whites (Bumcrot et al., 2013; Das,
2016; Li et al., 2019). Financial literacy is lowest among the low-income status group and
increases with higher income levels (Das, 2016; Lusardi & Mitchell, 2011; Potrich et al., 2015;
Santini et al., 2019; O. Stolper, 2018). Potrich et al. (2015) find that individuals with dependent
family members have a lower probability of high financial literacy. Financial literacy is higher
for the self-employed and increases with wealth (Stolper, 2018). Santini et al. (2019) also finds a
positive relationship between financial literacy and financial attitudes, financial knowledge,
financial behavior, and willingness to invest.
Educational attainment, meaning the level of schooling completed, is a clear determinant
of financial literacy, but targeted financial education courses are also found to have an additional
impact on financial literacy levels. Studies identify financial education, such as high school
curriculum requirements or workplace seminars, as one approach to improving the financial
8

literacy of individuals (Beck & Garris, 2019; Bernheim et al., 2001; Huldén & Mckitrick, 2013;
Lusardi, 2008). Lusardi (2008) highlights workplace seminars may have the largest impact on
those with lower educational levels and lower wealth distribution. Bernheim et al. (2001) found
curriculum mandates increase exposure to financial topics and, in turn, increase saving and
wealth accumulation later in life. These findings support additional research on the role of
institutional variables on financial literacy.
Bumcrot et al. (2013) considers the geography of financial literacy and finds the southern
and eastern regions of the United States have lower financial literacy levels. As Das (2016)
indicates, urban areas have higher financial literacy levels than rural areas. There could be
several reasons for this gap. Bumcrot et al. (2013) suggests individuals may acquire financial
literacy through interactions with peers when formal education is unavailable, which may be
more feasible in urban areas. Residents of rural areas may also have limited access to financial
services, relative to their urban counterparts (Bongomin et al., 2016).
Literature on the urban-rural gap in financial literacy is mostly limited to international
studies. Other countries may have unique social and cultural differences that drive the
relationship between demographic and socio-economic factors and financial literacy in urban and
rural areas (Agarwalla et al., 2015). These international studies inform some of the factors
associated with lower financial literacy in rural areas, but there is an opportunity to expand this
research into the U.S.
2.3

Consequents of Financial Literacy
Consequents are the results of financial literacy, or how someone financially literate

would behave. This section provides an overview of the literature looking at the expected
outcomes of financial literacy. Taft et al. (2013) indicate having higher financial literacy will
9

lead to fewer financial concerns and greater financial well-being. Behrman et al. (2012) indicate
a positive relationship between financial literacy and wealth, concluding that investing in
financial literacy could have wealth payoffs. Mitchell & Lusardi (2015) also highlight that onethird of wealth inequality in the United States can be attributed to the gap in financial
knowledge. Therefore, improving the financial literacy of the Southern U.S. could improve this
region’s household financial well-being.
Bumcrot et al. (2013) consider the relationship between financial literacy and economic
distress, which he measures through poverty, foreclosures, unemployment, bankruptcy, and
public assistance program participation. They find states with higher financial literacy levels also
had lower poverty rates (Bumcrot et al., 2013). Birkenmaier & Fu (2016) finds those with no
financial education or limited financial knowledge used more alternative financial services, and
thus are likely paying more for financial services. Wagner & Walstad (2019) find an individual’s
financial knowledge has a positive impact on their short and long-term financial behaviors, such
as paying off their credit card bill and saving for retirement. Mitchell & Lusardi (2015) establish
that individuals who are financially literate manage their money better for retirement and earn
more on their investments.
In Santini et al.'s (2019) meta-analysis, consequents of financial literacy are also
identified. They find a negative relationship between financial literacy and incurring avoidable
credit and checking fees, and a positive relationship with credit scores and willingness to take
investment risks (Santini et al., 2019). The relationship between financial literacy and well-being
and credit card behaviors did not have significant interaction in the meta-analysis (Santini et al.,
2019). However, credit scores are considered as a main indicator of financial well-being (Santini
et al., 2019).
10

CHAPTER III
DATA AND METHODS
3.1

Data and Data Description
The goal of the analysis is to identify the urban and rural gap in financial literacy and

then estimate the impact of demographic characteristics on financial literacy scores in urban
versus rural areas. This is done by first calculating county-level financial literacy and performing
a descriptive and basic statistical analysis. This is explained in detail in the first section of the
results chapter. After establishing that an urban and rural gap does exist in financial literacy
levels, an individual-level analysis is performed across different rurality-based groups of the
sample. Logit regression and negative binomial regression are employed, where financial literacy
serves as the dependent variable and factors such as age, race/ethnicity, income, and educational
attainment are independent variables.
To measure individual financial literacy, data from 2012, 2015, and 2018 FINRA
Investor Education Foundation National Financial Capability Study (NFCS) State-by-State
Survey are used. In each survey year, over 25,000 individuals were surveyed, equating to about
500 observations from each state. This survey is administered online and collects personal
characteristics of the respondents, and assesses their financial knowledge, behavior, and attitude.
Individual responses are weighted to be used for national and state studies. National figures are
weighted to represent the U.S. population’s demographics, while state figures are weighted to
represent each respective state’s demographics.
11

This study uses the demographic, financial knowledge, and location information available
from the overall dataset. The three latest NFCS surveys were combined, increasing the sample
size to 79,527 observations. This allows for enough observations from different classifications of
counties. All data needed for the main analysis comes from the NFCS, except for rurality, which
is obtained from USDA ERS (2013) and Waldorf and Kim (2018). The NFCS and rurality data
were combined by matching the respondent’s zip code with the corresponding county.
In this study, an individual’s financial literacy index score is found by summing the
number of correct responses to five finance-related questions on the NFCS state-by-state survey.
Therefore, each respondent is given a score ranging from 0 to 5. This is a frequent approach to
creating a financial literacy dependent variable in the literature (Bumcrot et al., 2013; Das, 2016;
Lusardi & Mitchell, 2011; Wagner, 2019). The finance-related questions asked are as follows,
where an asterisk indicates the correct answer:
1. Suppose you had $100 in a savings account and the interest rate was 2% per year.
After 5 years, how much do you think you would have in the account if you left the
money to grow?
a. More than $102*
b. Exactly $102
c. Less than $102
d. Don’t know
e. Prefer not to say
2. Imagine that the interest rate on your savings account was 1% per year and inflation
was 2% per year. After 1 year, how much would you be able to buy with the money
in this account?
12

a. More than today
b. Exactly the same
c. Less than today*
d. Don’t know
e. Prefer not to say
3. If interest rates rise, what will typically happen to bond prices?
a. They will rise
b. They will fall*
c. They will stay the same
d. There is no relationship between bond prices and interest rates
e. Don’t know
f. Prefer not to say
4. A 15-year mortgage typically requires higher monthly payments than a 30-year
mortgage, but the total interest paid over the life of the loan will be less.
a. True*
b. False
c. Don’t know
d. Prefer not to say
5. Buying a single company’s stock usually provides a safer return than a stock mutual
fund.
a. True
b. False*
c. Don’t know
13

d. Prefer not to say
The primary interest in this study is to determine how urban or rural residency relates
to financial literacy levels. Therefore, in addition to controlling for rurality, how other factors
relate to financial literacy levels in different residency settings is also considered. This is
accomplished by dividing the sample into groups based on their Rural Urban Continuum Code
(USDA ERS, 2013) classification, as shown in Table 3.1. The sample is first divided into two
groups where codes 1 – 3 are combined into a “metro” category and codes 4 – 9 are combined
into a “nonmetro” category. This is then taken a step further by dividing the “non-metro”
category (RUCCs 4 – 9) into smaller groups where codes 4 – 6 are combined into a “mixed”
category and codes 7 – 9 are combined into a “rural” category. This allows for further
investigation into how factors may uniquely relate to financial literacy for urban and rural
residents. For ease of understanding, the grouping of RUCCs 1 – 3 will be referred to as
“metro” when comparing to the “non-metro” group of RUCCs 4 – 9 but will refer to the group
of RUCCs 1 – 3 as “urban” when comparing it to the groups “mixed” and “rural.”
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Table 3.1
RUCC†

Meto/Non-metro and Urban/Rural County Classification
Metro
/ Non-metro

1

Urban /
Mixed /
Rural

Description

Urban

Counties in metro areas of 1 million population or
more

Metro
2

Counties in metro areas of 250,000 to 1 million
population

3

Counties in metro areas of few than 250,000
population

4

Mixed

Urban population of 20,000 or more, not adjacent
to a metro area

5
6
7

Urban population of 20,000 or more, adjacent to a
metro area

Urban population of 2,500 to 19,999, adjacent to a
metro area

Non-metro
Rural

Urban population of 2,500 to 19,999, not adjacent
to a metro area

8

Completely rural or less than 2,500 urban
population, adjacent to a metro area

9

Completely rural or less than 2,500 urban
population, not adjacent to a metro area

†

Rural-Urban Continuum Code
Source: USDA ERS (2013)
Data descriptions and summary statistics for variables used in the analysis are displayed
in Tables 3.2 and 3.3. Table 3.2 describes all data used and provides the summary statistics for
the overall sample, where all counties are considered. This provides an overview of the makeup
of survey respondents. As shown in Table 3.2, the average number of correct responses to the
five finance-related survey questions is 2.421 and 49.5% of respondents score above average on
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these questions. Additionally, 79.5% of respondents reside in metro counties while 20.5% reside
in non-metro counties. The average age of respondents is 47 and 78.4% of respondents are white.
Table 3.3 displays the summary statistics for subsets of the sample, based on the county’s
rurality type, i.e., metro/non-metro and urban/rural. The average financial literacy index score is
highest for metro/urban residents and lowest for mixed-county residents. Non-metro residents
also have a lower percentage of individuals scoring above average on the financial literacy
survey questions. Non-metro county respondents have a higher average age and greater
percentage of White respondents. In addition to the mean and standard deviation for each
variable, Table 3.3 also indicates the difference in means between the metro and non-metro
samples. The statistical significance of each difference was calculated with the Welch’s t-test.
Except for part time workers, the difference in metro and non-metro county means was
significant for all variables under consideration. This indicates variables identified in the
literature as determinants of financial literacy look different in metro and non-metro areas.
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Table 3.2
Variable

Data Description and Summary Statistics for Whole Sample
Description

Type

All Counties
N = 79,518
Mean (Std. Dev.)
Flindex
Number of correct responses to 5 NFCS financial literacy questions
Count
2.421 (1.283)
Flbinaryindex
Respondent has an above average financial literacy index score (3+)
Binary
0.495 (0.500)
IRR
Measure of rurality ranging between 0 (most urban) and 1 (most rural)
Continuous
0.369 (0.138)
Metro
Respondent lives in metro county
Dummy
0.795 (0.403)
Non-Metro
Respondent lives in non-metro count
Dummy
0.205 (0.403)
Male
Respondent is male
Dummy
0.444 (0.497)
Age
Age of respondent
Count
47.13 (16.568)
Children
Number of children respondent has
Count
4.172 (1.890)
Married
Respondent is married
Dummy
0.547 (0.498)
White
Respondent is White
Dummy
0.784 (0.412)
Black
Respondent is Black
Dummy
0.110 (0.313)
Hispanic
Respondent is Hispanic
Dummy
0.092 (0.289)
OtherRace
Respondent is another race/ethnicity
Dummy
0.080 (0.278)
noHS
Respondent does not have a High School diploma or GED
Dummy
0.040 (0.195)
HS
Respondent has a High School diploma or GED equivalent
Dummy
0.244 (0.429)
SomeCollege
Respondent went to some college or has their associate degree
Dummy
0.292 (0.495)
BachelorPlus
Respondent has a bachelor’s degree or higher
Dummy
0.284 (0.451)
LowIncome
Respondent has an annual income less than $35,000
Dummy
0.334 (0.473)
LowMidIncome
Respondent has an annual income between $35,000 and $50,000
Dummy
0.146 (0.353
MidHighIncome
Respondent has an annual income between $50,000 and $100,000
Dummy
0.330 (0.470)
HighIncome
Respondent has an annual income greater than $100,000
Dummy
0.185 (0.388)
SelfEmploy
Respondent is self-employed
Dummy
0.074 (0.262)
FullTime
Respondent works full time for an employer
Dummy
0.383 (0.486)
PartTime
Respondent works part time for an employer
Dummy
0.094 (0.292)
nonWorkforce
Respondent is not in the workforce (unemployed, retired, homemaker, etc.)
Dummy
0.408 (0.491)
2012
Respondent completed survey in 2012
Dummy
0.318 (0.466)
2015
Respondent completed survey in 2015
Dummy
0.344 (0.475)
2018
Respondent completed survey in 2018
Dummy
0.338 (0.473)
Note: All individual-level data comes from the FINRA National Financial Capability Study (2012, 2015, 2018). The metro/non-metro designation
is from USDA ERS (2013) and the Index of Relative Rurality (IRR) is from Waldorf and Kim (2018).
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Table 3.3

Summary Statistics by County Type

Variable

Metro / Urban
Non-Metro Counties
Counties
N = 63,252
N = 16,266
Mean (Std. Dev.)
Mean (Std. Dev.)
FLindex
2.435 (1.389)
2.369 (1.389)
FLbinaryindex
0.499 (0.500)
0.478 (0.500)
IRR
0.327 (0.120)
0.530 (0.056)
Metro
1.000 (0.000)
0.000 (0.000)
Non-Metro
0.000 (0.000)
1.000 (0.000)
Male
0.454 (0.498)
0.404 (0.491)
Age
46.88 (16.585)
48.12 (16.464)
Children
4.18 (1.903)
4.143 (1.840)
Married
0.539 (0.498)
0.577 (0.494)
White
0.757 (0.429)
0.887 (0.316)
Black
0.123 (0.329)
0.058 (0.235)
Hispanic
0.105 (0.306)
0.042 (0.200)
OtherRace
0.085 (0.286)
0.060 (0.243)
noHS
0.037 (0.188)
0.052 (0.221)
HS
0.234 (0.423)
0.284 (0.451)
SomeCollege
0.430 (0.495)
0.441 (0.497)
BachelorPlus
0.300 (0.458)
0.223 (0.417)
LowIncome
0.334 (0.473)
0.414 (0.493)
LowMidIncome
0.146 (0.353
0.158 (0.365)
MidHighIncome
0.330 (0.470)
0.312 (0.463)
HighIncome
0.185 (0.388)
0.116 (0.320)
SelfEmploy
0.072 (0.259)
0.081 (0.273)
FullTime
0.396 (0.489)
0.332 (0.471)
PartTime
0.095 (0.292)
0.091 (0.287)
nonWorkforce
0.393 (0.488)
0.464 (0.499)
2012
0.313 (0.464)
0.336 (0.472)
2015
0.347 (0.476)
0.334 (0.472)
2018
0.340 (0.474)
0.330 (0.470)
Significance levels: *p<0.1; **p<0.05; ***p<0.01
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Difference
(Metro – Non-Metro)

0.066***
0.021***
-0.203***
1.000***
-1.000***
0.050***
-1.24***
0.037**
-0.038***
0.130***
0.065***
0.063***
0.025***
-0.015***
-0.05***
-0.011***
0.077***
-0.080***
-0.012***
0.018***
0.069***
-0.009***
0.064***
0.004
-0.071***
-0.023***
0.013***
0.010**

Mixed Counties

Rural Counties

N = 10,470
Mean (Std. Dev.)
2.345 (1.357)
0.469 (0.499)
0.508 (0.038)
0.000 (0.000)
1.000 (0.000)
0.410 (0.492)
47.77 (16.546)
4.141 (1.850)
0.570 (0.495)
0.785 (0.331)
0.068 (0.251)
0.047 (0.211)
0.064 (0.251)
0.052 (0.221)
0.281 (0.449)
0.445 (0.497)
0.223 (0.416)
0.417 (0.493)
0.157 (0.364)
0.308 (0.462)
0.118 (0.323)
0.078 (0.267)
0.330 (0.470)
0.091 (0.288)
0.464 (0.499)
0.332 (0.471)
0.337 (0.473)
0.331 (0.471)

N = 5,796
Mean (Std. Dev.)
2.413 (1.344)
0.496 (0.500)
0.570 (0.062)
0.000 (0.000)
1.000 (0.000)
0.393 (0.488)
48.74 (16.299)
4.148 (1.822)
0.591 (0.492)
0.910 (0.287)
0.042 (0.200)
0.032 (0.177)
0.054 (0.227)
0.051 (0.221)
0.289 (0.453)
0.436 (0.496)
0.225 (0.417)
0.408 (0.491)
0.161 (0.368)
0.320 (0.467)
0.111 (0.314)
0.087 (0.283)
0.334 (0.472)
0.089 (0.285)
0.464 (0.499)
0.342 (0.475)
0.329 (0.470)
0.329 (0.470)

3.2

Methods: Logit Regression and Negative Binomial Regression
A binary logit regression is used to estimate the probability of respondents scoring above

the average respondent on the five finance-related questions on the NFCS as a function of a
vector of variables, X. A logit regression, or logit model, models the probability of an event
happening. The probability of the event taking place is predicted by the independent variables
included in the model. It is often used in place of linear regression when the dependent variable
is categorical.
In this study, the dependent variable, Y, represents NFCS survey respondents having a
financial literacy score above the average respondent index score. State level weights from the
FINRA data set were applied to the model. The mean index score was 2.421 for all observations,
which was used to calculate the binary dependent variable used in this model, as shown in
Equation 3.1. The dependent variable, 𝑌, takes a value of 1 if the respondent scored above
average and takes a value of 0 if the respondent scored below average. As shown in Table 3.2,
49.5% of respondents scored above average. Therefore,
𝑌={

1,
0,

𝑖𝑓 𝐹𝐿𝑖𝑛𝑑𝑒𝑥 ≥ 2.421
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

(3.1)

In logit regression, a logit transformation of the odds is needed and is shown in Equation
3.2:
𝑙𝑜𝑔𝑖𝑡(𝜋) = ln (

𝜋
) = 𝛽0 + 𝛽1 𝑋1 + ⋯ + 𝛽𝑘 𝑋𝑘
1−𝜋

(3.2)

where π denotes the probability of the event, as shown in Equation 3.3:
𝜋 = 𝑃𝑟(𝑌 = 1 | 𝑿) =

exp (𝛽0 + 𝛽1 𝑋1 + ⋯ + 𝛽𝑘 𝑋𝑘 )
1 + exp (𝛽0 + 𝛽1 𝑋1 + ⋯ + 𝛽𝑘 𝑋𝑘 )
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(3.3)

The independent variables, 𝑋𝑘 , as described in Table 3.2, include a measure of rurality, a
vector of personal characteristics, dummy variables for the year the respondent completed the
survey, and state fixed effects. Based on the review of the literature, it is anticipated that rurality
is negatively correlated with the probability of high financial literacy; males, age, being married,
higher income, and higher levels of educational attainment increase the probability of aboveaverage financial literacy; and minorities lower the probability of having above-average financial
literacy.
Logit regression is estimated by the Maximum Likelihood Method using the “glm”
function in R software. The “margins” package and function in R software was used to calculate
the average marginal effect of the independent variables on the change in probability of having
high financial literacy. Additionally, the exponential of each coefficient from the regression
results was used to obtain the odds ratio for each variable.
A negative binomial regression was also employed. The negative binomial model is a
common way of modeling count data (Greene, 2008). It is a more general specification of the
Poisson model, where the equal mean and variance assumption is relaxed to allow for
overdispersion in the data. Therefore, the financial literacy index score is used as the dependent
variable instead of the binary classification of this variable used in the logit model. In this case,
each financial literacy index score is made up of the count of correct responses to the five
finance-related questions, and thus the variable takes a small range of zero to five. It has a value
of zero for 10% of observations.
A similar approach is taken when using the negative binomial model as for the logit
regression. The general specification of the second model is shown in Equation 3.4 where the
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probability of each value of the index is determined by a vector of independent variables, X. The
model assumes a gamma distribution (Γ). State level weights were also applied.
𝑃(𝑌 = 𝑦𝑖 |𝑿𝑖 ) =
where: 𝜆𝑖 =

exp(𝑋𝑖′ 𝛽)

𝜆𝑖

Γ(θ + 𝑦𝑖 )
𝑦
𝑟 𝑖 (1 − 𝑟𝑖 )𝜃
Γ(𝑦𝑖 + 1)Γ(θ) 𝑖

(3.4)

and 𝑟𝑖 = 𝜆 + 𝜃
𝑖

The dependent variable is 𝐹𝐿𝑖𝑛𝑑𝑒𝑥 (𝑌). Independent variables, 𝑋𝑖 , as described in Table
3.2, include rurality, personal characteristics, the year the respondent took the survey, and state
fixed effects to find the incidence rate ratio (IRR). The IRR identifies the rate at which each
higher level of financial literacy will occur. The directional results are anticipated to be like those
found in the logit regression.
Like the logit regression, the negative binomial model is estimated using the Maximum
Likelihood Method. This model was estimated in R software using the “MASS” package and
“glm.nb” function. The IRR is calculated by taking the exponential of the parameters estimated
by the negative binomial model.
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CHAPTER IV
RESULTS
4.1

County Financial Literacy and the Urban-Rural Gap
Financial literacy is commonly analyzed at the individual level and sometimes at the state

or national level. However, it has not been explored at the county level. In this section, a county
financial literacy score is calculated, which can be used to investigate how financial literacy
varies across geographic regions in the U.S. and across the urban-rural spectrum.
Many political decisions are made at the county-level. However, individual and state
financial literacy measures and analyses may not provide enough insight for county leaders to
draw upon. Exploring financial literacy at a more granular level will help identify areas most in
need of improving financial literacy levels and, hopefully, can help improve the household
financial well-being of these areas. For example, the South has higher poverty rates, a greater
minority population, the highest percentage of individuals without a high school diploma, the
lowest percentage of individuals with a college degree, and a lower median household income
which may be related to lower financial literacy levels. Appendix A provides a more detailed
discussion of financial well-being characteristics in southern and non-southern households.
Many of these characteristics may also contribute to a gap in urban and rural financial literacy
levels.
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4.1.1

Calculating County-Level Financial Literacy
A county-level calculation of financial literacy is proposed in this subsection to allow for

further regional analysis on financial literacy. Each U.S. county’s financial literacy level is
calculated by combining coefficients from Bumcrot et al.’s (2013) Geography of Financial
Literacy paper with county-level data from the U.S. Census Bureau American Community
Survey (ACS).
Bumcrot et al. (2013) measured financial literacy by creating an index ranging from zero
to five using the number of correct responses to finance-related questions from the FINRA
National Financial Capability Study. They regressed this financial literacy index score on age, a
male dummy variable, an African American dummy variable, a Hispanic dummy variable, an
Asian dummy variable, a dummy variable for other races/ethnicities, income, educational level,
marital status, and state-fixed effects. State fixed effects can be thought of as shorthand for a set
of state dummy variables each multiplied by their respective regression coefficients. This
analysis weighted everyone’s score according to state-level weights provided in the FINRA
dataset.
The parameter estimates found in this study are then combined with county-level
demographics from the ACS. Equation 4.1 illustrates the equation used to calculate county
financial literacy levels, where the parameter estimates from Bumcrot et al. (2013) are included
numerically.
̂ 𝑖𝑗 = 1.701 + (0.014)𝐴𝑔𝑒𝑖 + (0.595)𝑀𝑎𝑙𝑒𝑖 + (−0.414)𝐴𝑓𝑟𝑖𝐴𝑚𝑖
𝐹𝑖𝑛𝐿𝑖𝑡
+ (−0.225)𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐𝑖 + (−0.182)𝐴𝑠𝑖𝑎𝑛𝑖 + (−0.021)𝑂𝑡ℎ𝑒𝑟𝑖
+ (0.000001)𝐼𝑛𝑐𝑜𝑚𝑒𝑖 + (0.541)𝐸𝑑𝑢𝐿𝑣𝑙𝑖 + (0.016)𝑀𝑎𝑟𝑖𝑡𝑎𝑙𝑖 + 𝑠𝑗
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(4.1)

In this equation, 𝑖 and 𝑗 refer to the corresponding county and state, respectively. 𝑠𝑗 are the state
fixed effects from Bumcrot et al. (2013). Since each state has a different parameter estimate, they
are not included numerically here. For example, all counties in Mississippi will have the same
state-level dummy variable coefficient added to their calculated score, but it will be different
than the coefficient added for each county in Alabama. In addition to the state-fixed effects, the
calculated financial literacy level also changes through the county demographic variables. The
unique county demographic variables are multiplied by the coefficients in the equation, which
remain fixed for every calculation.
The variables used in this calculation are the same independent variables used in the
Bumcrot et al. (2013) estimating equation. However, the county demographic variables, such as
𝐴𝑔𝑒, now uniquely reflect the makeup of each county rather than the individual’s characteristics.
The county-level data is obtained from the 2019 U.S. Census Bureau American Community
Survey (ACS) 5-year estimates. 𝐴𝑔𝑒 represents the median age of county residents; 𝑀𝑎𝑙𝑒,
𝐴𝑓𝑟𝑖𝐴𝑚, 𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐, 𝐴𝑠𝑖𝑎𝑛, and 𝑂𝑡ℎ𝑒𝑟 represent the percentage of the county population
belonging to the respective sex or racial/ethnic group; 𝐼𝑛𝑐𝑜𝑚𝑒 measures the median income in
the county; 𝐸𝑑𝑢𝐿𝑣𝑙 represents the percentage of the population with a bachelor’s degree or
higher; and 𝑀𝑎𝑟𝑖𝑡𝑎𝑙 represents the percentage of the population who is married.
A benefit of using this method is that every county’s financial literacy level can be
calculated, thus, there are no missing observations. A limitation is that the error terms from
Bumcrot et al. (2013) cannot be incorporated into this calculation which prevents accounting for
other factors that may determine financial literacy levels and influenced the results of the original
paper.
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Using this method, the average county financial literacy level is 2.98, with a variance of
0.03. The minimum financial literacy score calculated is 2.31 in Holmes, Mississippi, and the
maximum is 3.70 in Falls Church, Virginia. The U.S. average financial literacy index score is
estimated to be 2.98, with Mississippi having the lowest average of 2.70 and Rhode Island the
highest at 3.26. Comparatively, Bumcrot et al. (2013) found the U.S. average financial literacy
index score to be 2.99. In their study, New Hampshire had the highest financial literacy with a
3.30 index score and Louisiana had the lowest with a 2.75 index score. This calculation found
New Hampshire’s average financial literacy to be 3.23 and Louisiana’s to be 2.77, which are
close to the estimates from Bumcrot et al.’s study. Figure 4.1 illustrates the calculated county
financial literacy levels across the U.S. Darker shades of grey indicate higher financial literacy
levels.

Figure 4.1

Map of Calculated County Financial Literacy Levels

Note: Financial literacy levels increase with darker shades of grey.
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At first glance, regional variations in financial literacy levels stand out. Parts of the U.S.
have a noticeable clustering of high and low financial literacy levels. Additionally, this map
looks strikingly like county-level maps of poverty and educational attainment. This was expected
given the nature of the equation used to calculate county financial literacy, but also motivates the
need for a regional analysis of financial literacy. Why do some parts of the country have high
financial literacy while other areas have low financial literacy? Regional characteristics
impacting other signs of distress may also be associated with financial literacy levels. Improving
financial literacy in these areas may also help them achieve higher financial well-being. Table
4.1 shows the average financial literacy index score and standard deviation by Census region.
Welch’s t-test was used to validate that each region’s average financial literacy index score was
statistically different from all other regions. All region averages were statistically different from
each other, except the Midwest and West regions were not statistically different from each other.
Table 4.1

Regional Variation in Financial Literacy

Region†

Average Financial Standard
Literacy Score
Deviation
Northeast (n=220)
3.125
0.146
Midwest (n=1,055)
3.039
0.112
West (n=449)
3.038
0.174
South (n=1,419)
2.894
0.177
†
Regions are determined by the U.S. Census Bureau.
As expected, there is a large accumulation of low financial literacy level counties (light
grey) in the Southern U.S. The South is the only region with an average financial literacy score
below 3 points. The South has a greater minority population, higher poverty rates, the highest
percentage of individuals without a high school diploma, and the lowest percentage of
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individuals with a college degree (Mattingly & Turcotte-Seabury, 2010). These factors are found
in the literature to also be associated with lower financial literacy levels (Bumcrot et al., 2013).
Mississippi and Arkansas are the only two states with no counties achieving the highest
levels of financial literacy levels (darkest grey interval in Figure 4.1). Additionally, all counties
in the Mississippi Delta region have the lowest level of financial literacy levels (lightest grey
interval in Figure 4.1). However, Florida appears to be a unique part of the Southern financial
literacy story. Many counties along the Florida coast have high calculated financial literacy,
which could be related to it being a retirement destination and those individuals possessing
different characteristics than in other parts of the South.
The Midwest and Western regions have similar average financial literacy scores, and
varying levels of financial literacy are seen throughout these regions, as shown in Figure 4.1. The
Northeast region has the highest financial literacy. Only one county in the Census Bureau’s
Northeast region has the lowest interval of financial literacy levels. This could be connected to
this region having higher educational attainment and being known to have generational wealth.
4.1.2

Comparing Urban and Rural Financial Literacy Levels
Looking at the dispersion of calculated county financial literacy levels in the U.S.

naturally leads to further investigating what financial literacy looks like across different county
types, rather than looking at just the variation across regions. Based on this calculation, there
appears to be a pattern of financial literacy levels among urban and rural areas. In this section,
the county financial literacy index calculated in Section 4.1.1 is used to explore the average
county financial literacy across different county types. I will first consider metro and non-metro
counties, and then consider the urban and rural differences. Additionally, Table 4.2 presents the
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number of counties in each county type/RUCC grouping and the mean, minimum, and maximum
financial literacy index score.
Table 4.2

Metro and Non-Metro Financial Literacy Summary Statistics
Metro
Urban

RUCC
Mean
Variance
Min
Max
Number of counties

1-3
3.018
0.033
2.465
3.697
1,166

Non-Metro
Mixed
Rural
4-6
2.927
0.026
2.314
3.676
898

7-9
2.982
0.028
2.384
3.506
1,078

Difference
Metro –
Urban –
Non-metro
Rural
0.061***

0.036***

Note: The RUCCs are from USDA ERS (2013) and the county type is the author’s own classification.
Welch’s T-Test significance levels: *p<0.1; **p<0.05; ***p<0.01

Metro counties are found to have a higher calculated average financial literacy index
score of 3.018, with a range from 2.465 to 3.697. Non-metro counties’ average financial literacy
score is 2.957. Using Welch’s t-test, the averages were found to be statistically different from
each other (p<0.001). This finding was expected based on the literature indicating metro areas
have higher financial literacy index levels (Das, 2016).
Further, when separating the non-metro counties into two different groups, the results tell
another story. The gap between urban and rural counties calculated average financial literacy
index score is now 0.036. The Welch’s t-test indicates these means are statistically different from
each other (p<0.001). Mixed counties, non-metro counties with a RUCC of 4 – 6, have a lower
calculated average financial literacy than rural counties, non-metro counties with a RUCC of 7 –
9. The average for mixed counties was 2.927 and the average for rural counties was 2.982. The
minimum index score is higher in rural counties, but the maximum is greater in mixed counties.
This indicates there may be a larger financial literacy gap to fill in smaller urban populated areas.
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Considering all non-metro counties together masks the differences between counties in this
group.
4.2

Logit Regression Results
A logit regression is employed to consider the relationship between demographic

variables and the level of financial literacy. Variations of the model are run on rurality-based
sub-samples (metro/non-metro and urban/mixed/rural) to consider how the respondent’s
relationship to high or low financial literacy may differ depending on their urban or rural
residency. In addition to demographic independent variables, year of survey completion and state
of residence are control variables. State dummy variables are only included in the model to
control for state-level policies or other characteristics that may influence financial literacy levels
and will not be presented or discussed. The parameter estimates for other independent variables
are available in Appendix B.1 and variations of the model are included in Appendix C.1 as
robustness checks. As expected, age, gender, marital status, children, education, self/full-time
employment, and higher income levels increase the probability of having high financial literacy,
while minority populations are associated with a lower probability.
The regression results from a logit model are not readily interpretable since the
coefficients represent the change in log-odds of the binary dependent variable per unit change in
each independent variable. Rather, the average marginal effects and odds ratios for each
independent variable are calculated and the interpretation is discussed in this section.
The average marginal effects indicate the average change in the probability of high
financial literacy for a one-unit change in the independent variable. These are calculated using
the “margins” function in R and the results are presented in Tables 4.3 and 4.4. Table 4.3 is
calculated based on the regression results shown in Table B.1 and Table 4.4 is calculated based
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on the regression results shown in Table B.2. Table 4.3 first considers the average marginal
effects of all counties using two different measures of rurality: the Index of Relative Rurality
(Model 1) and a metro dummy variable (Model 2). The continuous measure of rurality (IRR) is
the only rurality variable included in all other specifications as the metro dummy variable cannot
be used in a regression only looking at metro or non-metro counties. Additionally, within metro
and non-metro counties the level of rurality differs, so the continuous measure allows the effect
to be determined. Model (3) shows the average marginal effects for just metro counties and
Model (4) for just non-metro counties. Table 4.4 presents the average marginal effects for more
granular county classifications: urban counties (Model 5), mixed counties (Model 6), and rural
counties (Model 7).
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Table 4.3

Estimation Results of Financial Literacy in Metro and Non-metro Counties:
Average Marginal Effects from Logit Model

Variable
From Model
Rurality
IRR (continuous)
Metro (reference: non-metro)
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: White)
Black
Hispanic
Other
Income status (reference: $3550k/year)
Low (less than $35k)
Middle (50-100k)
High (greater than 100k)
Education (reference: HS equivalent)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in LF)
Self-employed
Employed full time
Employed part time
Survey year (reference: 2015)
2012
2018
State Fixed Effects included
Number of observations

All
Counties
(1)

All
Counties
(2)

Metro
Counties
(3)

Non-metro
Counties
(4)

0.055***

-0.144

0.007***
0.000
0.134***
0.003
0.009***

0.008***
0.000*
0.148***
0.028***
0.013***

-0.118***
-0.049***
-0.007

-0.119*** -0.117***
-0.050*** -0.050***
-0.008
-0.006

-0.131***
-0.032*
-0.016

-0.066***
0.043***
0.131***

-0.065*** -0.062***
0.042*** 0.042***
0.129*** 0.137***

-0.075***
0.045***
0.094***

-0.092***
0.123***
0.242***

-0.092*** -0.085***
0.122*** 0.124***
0.241*** 0.243***

-0.114***
0.119***
0.239***

0.015
0.007***
0.000**
0.137***
0.007**
0.009***

0.033***
0.013***
-0.010*
0.253***
-0.036***
Yes
79,518

0.018***
0.007***
0.000**
0.136***
0.008**
0.009***

0.033***
0.013***
-0.009

0.029***
0.013***
-0.014**

0.048***
0.014
0.009

0.253*** 0.253***
-0.037*** -0.036***
Yes
Yes
79,381
63,115

0.254***
-0.039***
Yes
16,266

Significance levels: *p<0.1; **p<0.05; ***p<0.01

Starting with Models (1) and (2) looking at all counties, most independent variables have
equivalent average marginal effects as the only variation to the model is how rurality is
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measured. In Model (1) the IRR is not significant at the 10% significance level. However, in
Model (2) the metro dummy variable indicates that residing in metro counties increases the
probability of having high financial literacy on average by 1.8 percent points relative to nonmetro counties. This is consistent with the literature indicating rural areas have lower financial
literacy levels and may be the result of less exposure to financial services and educational
opportunities. In addition to metro counties, age, males, being married, having more children,
higher-income status, higher education, self-employment, full-time employment, and completing
the survey in an earlier period also increased the probability of high financial literacy on average.
Meanwhile, minority populations, low-income status, no high school degree, part-time
employment, and completing the survey in a later period were associated with an average
reduction in the probability of scoring above average on the financial literacy index. These
findings were consistent with the literature identifying demographic and socio-economic factors
as determinants of financial literacy.
While the models using the full sample of observations from all counties provide useful
insight, the primary interest in this study is seeing how the relationship between the financial
literacy and demographic variables change under different residency settings. The direction of
the average marginal effect remains the same in Models (3) and (4), however, the magnitudes of
these effects differ. Metro and non-metro counties are heterogenous in terms of population,
socio-economic groups, industries, etc. Separating counties based on their metro/non-metro
status allows one to see how the same set of variables respond differently on financial literacy
across rurality sub-samples. The analyses support this motivation and indicate several differences
in marginal effects exist between metro and non-metro counties. Current literature does not
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consider how these relationships change in different county types, making this a unique
contribution.
Model (3) considers observations coming from metro counties. The largest average
marginal effects were found for males, minority populations, high income status groups, and
higher educational attainment. Males have 13.4 percent points greater probability of having
above average financial literacy than females. Black respondents have 11.9 percent points lower
probability of high financial literacy scores on average, relative to White respondents.
Individuals belonging to the high-income status (having an annual income greater than
$100,000) have 13.7 percent points greater probability of scoring above average on the financial
literacy index than those making $35,000 to $50,000 per year. The probability of scoring high on
the financial literacy index also increases with educational attainment, with respondents with
some college or an associate degree increasing the probability by 12.4 percent points and those
with a bachelor’s degree or higher increasing the probability by 24.3 percent points, relative to
those with a high school diploma or equivalent.
Alternatively, Model (4) considers a sample of respondents coming from non-metro
counties. Males in non-metro counties are found to increase the probability of high financial
literacy by 14.8 percent points, relative to females. This could be related to varying occupational
roles between genders in metro and non-metro counties. Black respondents reduce the
probability of above average financial literacy by 13.1 percent points, relative to White
respondents. Individuals with high income status were found to only increase the probability of
high financial literacy by 9.4 percent points in non-metro counties. Higher educational
attainment is found to increase the probability of high financial literacy in non-metro counties,
but the size of the effect was also smaller than in metro counties. Having some college or an
33

associate degree increased the probability by 11.9 percent points and having a bachelor’s degree
or higher by 23.9 percent points, relative to those with a high school diploma. It is uncertain why
there would be a smaller effect of income and educational attainment on financial literacy scores
in non-metro counties. This motivated extending the analysis to a three-county classification:
urban, mixed, and rural. The large range of county sizes and location in the non-metro
classification may be masking some of the effects.
Table 4.4 shows the average marginal effects of each independent variable on financial
literacy, when counties are separated into three groups instead of two. The gap between the
urban and rural average marginal effects is now larger than what was found in the metro and
non-metro results.
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Table 4.4

Estimation Results of Financial Literacy in Urban, Mixed, and Rural Counties:
Average Marginal Effects from Logit Model

Variable
From Model
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low (less than $35k)
Middle (50-100k)
High (greater than 100k)
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference: 2015)
2012
2018
State Fixed Effects included
Number of observations
Significance levels: *p<0.1; **p<0.05; ***p<0.01

Urban
Counties
(5)
0.007***
0.000*
0.134***
0.004
0.009***

Mixed
Counties
(6)
0.009***
0.000*
0.150***
0.033***
0.016***

Rural
Counties
(7)
0.008***
0.000
0.149***
0.018
0.009**

-0.119***
-0.052***
-0.007

-0.108***
-0.001
-0.009

-0.194***
-0.114***
-0.037

-0.063***
0.042***
0.135***

-0.072***
0.054***
0.109***

-0.081***
0.032*
0.069***

-0.085***
0.123***
0.242***

-0.106***
0.122***
0.231***

-0.120***
0.113***
0.256***

0.029***
0.012***
-0.013**

0.035**
0.015
0.042***

0.068***
0.005
-0.058***

0.252***
-0.036***
Yes
63,252

0.261***
-0.029***
Yes
10,470

0.236***
-0.059***
Yes
5,796

The urban-rural gap in average marginal effect for minority populations is larger than
originally estimated in the metro and non-metro regressions. The results now indicate Black
respondents in rural areas have 19.4 percent points lower probability of above average financial
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literacy relative to White respondents, while in urban counties this population reduces the
probability by 11.9 percent points. Additionally, there is now a more prominent gap in the
Hispanic marginal effects. Hispanic populations in urban counties reduce the probability of high
financial literacy by 5.2 percent points, while the probability is reduced by 11.4 percent points in
rural counties, relative to White respondents. This may be related to variations in type of work
and social/cultural norms.
Respondents from the low-income class were found to reduce the probability of high
financial literacy by 8.1 percent points in rural counties, while it was associated with a 6.3
percent points reduction in urban counties, relative to those making $35,000 to $50,000 per year.
Respondents belonging to the high-income status increase the likelihood of high financial
literacy by 13.5 percent points in urban counties and 6.9 percent points in rural counties, relative
to those making $35,000 to $50,000 annually. Median household income tends to be higher in
urban areas, while poverty rates tend to be higher in rural areas. How much money an individual
has may influence their financial choices and ability to correctly answer the survey questions the
index was based on. Additionally, having more income may allow for more opportunities to
practice financial management and serve as motivation to learn. For example, an individual
making $100,000 per year may choose to purchase bonds and thus be more aware of the
financial concepts they are tested on. Meanwhile, an individual making less than $20,000 per
year may not be looking for investments and struggle with these questions.
Educational attainment is found to have a larger impact in rural areas. Not having a high
school diploma reduced the likelihood of high financial literacy by 8.5 percent points in urban
counties and 12.0 percent points in rural counties, relative to those with a high school diploma.
Having a bachelor’s degree or higher is associated with an increase in the probability of above
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average financial literacy of 24.2 percent points in urban counties and 25.6 percent points in rural
counties. It is not surprising that educational attainment improves the ability for individuals to
possess financial literacy. However, it was interesting to see the impact greater in rural areas.
This could be connected to rural counties generally having lower educational attainment.
Being self-employed is associated with an increase in probability of high financial
literacy by 2.9 percent points in urban counties and 6.8 percent points in rural counties. Rural
entrepreneurship has received increased attention by those working in rural development, making
it interesting to see this empirical finding in financial literacy research. However, this finding is
not unexpected. Individuals who own and operate their own business must possess a basic
understanding of economics and financial accounting, setting them up well to answer questions
about financial concepts and have high financial literacy. Due to the nature of rural communities,
there may be more individuals self-employed in these areas (such as in farming) making this a
more prominent finding in the regression considering just rural counties compared to the urban
counties results.
While the parameter estimates from the logit model remain constant, odds ratios are an
alternative interpretation to the average marginal effects presented above. While average
marginal effects are commonly reported in economics, financial literacy research spreads across
several disciplines. Exploring odds ratios extends this research to a larger audience. The odds
ratio indicates the odds that the respondent will have above average (high) financial literacy
given a particular outcome (independent variable). Odds ratios are calculated by exponentiating
each logit regression coefficient, as shown in Equation 4.2, where 𝑖 corresponds to each
independent variable in the model.
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𝑂𝑅𝑖 = 𝑒 𝛽𝑖

(4.2)

In this analysis, an odds ratio greater than one indicates greater odds of having above average
financial literacy, a ratio less than one indicates lower odds of having above average financial
literacy, and a ratio equal to one indicates the odds are unchanged.
Table 4.5 shows the odds ratios from the estimation results of the initial four logit
regressions (see Appendix B). As described above, Models (1) and (2) are run on the full sample,
including observations from all types of counties. Then the model is estimated once on
observations from metro counties (Model 3) and then on observations from non-metro counties
(Model 4), using only the IRR to measure rurality.
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Table 4.5
Variable

Estimation Results of Financial Literacy in Metro and Non-metro Counties: Odds
Ratio from Logit Model
All
Counties
(1)

All
Counties
(2)

Metro
Counties
(3)

Non-metro
Counties
(4)

From Model
Rurality
IRR (Continuous)
1.015
1.056
0.866
Metro (reference: non-metro)
1.012
Age
1.007
1.007
1.007
1.008
Age Squared
1.000
1.000
1.000
1.000
Male (reference: female)
1.146
1.146
1.143
1.160
Married (reference: not married)
1.007
1.008
1.002
1.029
Number of children
1.009
1.009
1.009
1.013
Race/Ethnicity (reference: white)
Black
0.888
0.887
0.890
0.877
Hispanic
0.952
0.951
0.951
0.969
Other
0.993
0.992
0.994
0.984
Income status (reference: $3550k/year)
Low (less than $35k)
0.937
0.937
0.940
0.928
Middle (50-100k)
1.043
1.043
1.043
1.046
High (greater than 100k)
1.140
1.138
1.146
1.099
Education (reference: HS
Diploma/GED)
No HS Diploma or GED
0.912
0.912
0.918
0.893
Some College or associate
1.131
1.130
0.132
1.126
degree
Bachelor’s degree or higher
1.274
1.273
1.275
1.270
Employment (reference: not in
labor force)
Self-employed
1.033
1.034
1.030
1.049
Employed full time
1.013
1.013
1.013
1.014
Employed part time
0.990
0.991
0.987
1.009
Survey year (reference: 2015)
2012
1.288
1.287
1.287
1.289
2018
0.964
0.964
0.965
0.962
State Fixed Effects included
Yes
Yes
Yes
Yes
Number of observations
79,381
79,518
63,115
16,266
Note: An odds ratio greater than one indicates there is a greater likelihood of having an above
average financial literacy index score, while an odds ratio less than one indicates a lesser
likelihood.
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Starting with the two different specifications of the model for all counties (Models 1 and
2), which includes all observations in the data set regardless of the county they are located. The
odds ratios are almost identical for all other independent variables regardless of the rurality
measure used. Additionally, the results for the entire sample are consistent with previous studies.
Financial literacy is found to be higher for older individuals, males, married individuals,
individuals with more children, those with higher income statuses, individuals with higher
educational attainment, and those self-employed or employed full-time. It is found to be lower
among non-White respondents and those employed part-time.
The “Metro” odds ratio indicates that individuals living in metro counties are more likely
to have an above average level of financial literacy, relative to those in non-metro counties. The
odds ratio shows that the likelihood of being above the average financial literacy score is 1.2%
higher for metro residents than non-metro residents. The odd of having above average financial
literacy increases 1.5% for every one unit increase in the Index of Relative Rurality. This is again
an inconsistent result and should be explored further.
All odds ratios are shown in Table 4.5 but can best be described graphically. Since the
primary interest remains looking at differences between residents of different county types,
Figure 4.2 displays the odds ratios of selected attributes from the model for metro and non-metro
counties. A dashed line is drawn at the odds ratio of one to easily see the threshold for increased
and decreased odds.
Males have higher odds of scoring above average on the financial literacy index, relative
to females. The odds ratio indicates the likelihood of males having above average financial
literacy increases by 14.3% in metro counties, while it increases by 16.0% in non-metro counties.
Likewise, married individuals are more likely to have above average financial literacy with the
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likelihood increasing by 2.9% in non-metro areas and 0.2% in metro areas. Minority populations
are more likely to have below average financial literacy than White respondents. Blacks in metro
counties have slightly greater odds than in non-metro counties, while Hispanics in non-metro
counties have slightly greater odds than in metro counties, relative to White respondents. Higher
income statuses are associated with an increased likelihood of high financial literacy. The
probability of having above average financial literacy also increases with higher levels of
educational attainment. Having a bachelor’s degree or higher in metro counties increases the
odds of above average financial literacy by 27.5%, while it increases by 27.0% in non-metro
counties, relative to those with only a high school diploma or GED equivalent. Employment
status also impacts the probability of having above average financial literacy. Self-employed
individuals have greater odds of above average financial literacy, with the likelihood being 3.0%
greater in metro counties, and 4.9% higher in non-metro counties. Being employed full-time by
an employer is associated with a greater chance of having above average financial literacy, but
there is little difference between metro and non-metro counties.
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Figure 4.2

Odds ratio for selected attributes in metro and non-metro counties

While there were differences in odds ratios among independent variables between metro
and non-metro counties, most of them were small differences. Additionally, there were
inconsistencies in the rurality finding. This provides motivation to look deeper into the role of
residency. Separating the sample into three groups (urban (5), mixed (6), and rural (7)) allows for
further investigation into how these characteristics influence the likelihood of scoring above
average on the financial literacy index in more specific rurality settings. The next set of results
indicate there is a greater difference between urban and rural counties than found when just
looking at metro and non-metro counties. Table 4.6 displays the odds ratios for the three
categories of counties. Figure 4.3 displays them graphically. A measure of rurality is not
included in any of these models due to the small variation when the sample is separated into this
narrow setting of residency.
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Table 4.6

Estimation Results of Financial Literacy in Urban, Mixed, and Rural Counties:
Odds Ratio from Logit Model

Variable

Urban
Counties
(5)
1.007
1.000
1.143
1.004
1.009

Mixed
Counties
(6)
1.009
1.000
1.161
1.033
1.016

Rural
Counties
(7)
1.008
1.000
1.161
1.018
1.009

From Model
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
0.888
0.898
0.824
Hispanic
0.949
0.999
0.893
Other
0.993
0.991
0.963
Income status (reference: $35-50k/year)
Low (less than $35k)
0.939
0.930
0.922
Middle (50-100k)
1.043
1.055
1.032
High (greater than 100k)
1.144
1.115
1.072
Education (reference: HS Diploma/GED)
No HS Diploma or GED
0.918
0.899
0.887
Some College or associate degree
1.131
1.129
1.120
Bachelor’s degree or higher
1.273
1.260
1.291
Employment (reference: not in labor force)
Self-employed
1.030
1.036
1.071
Employed full time
1.012
1.015
1.005
Employed part time
0.987
1.043
0.944
Survey year (reference 2015)
2012
1.287
1.298
1.267
2018
0.964
1.129
0.942
State Fixed Effects included
Yes
Yes
Yes
Number of observations
63,252
10,470
5,796
Note: An odds ratio greater than one indicates there is a greater likelihood of having an above
average financial literacy index score, while an odds ratio less than one indicates a lesser
likelihood.
Many of the findings from the selected attributes remain consistent with the results found
when just looking at metro and non-metro counties. For example, males have a greater likelihood
of having above average financial literacy, with the odds being 14.3% greater in urban counties
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and 16.1% greater in rural counties. Higher income statuses are found to increase the likelihood
of high financial literacy, with the gap being larger for the high-income status between urban and
rural counties than was estimated for metro and non-metro counties. Belonging to the highincome status increases the likelihood by 14.0%, while only increases the likelihood by 7.0% in
rural counties. Likewise, educational attainment is still found to increase the likelihood of above
average financial literacy. However, there is a larger gap between the urban counties’ ratio and
the rural counties’ ratio. The likelihood of above average financial literacy increases by 27.3% if
you have a bachelor’s degree or higher in an urban county, while it increases by 29.1% in rural
counties, relative to those with a high school diploma. The higher odds for rural residents could
be related to them having lower educational attainment levels than urban residents. Additionally,
this could indicate there is a bigger payoff for investing in higher education in rural areas to
improve financial literacy levels.
The story of race paints an interesting picture when counties are separated into three
groups. The Black odds ratio gap increases and the Hispanic odds ratio gap flips. The Black odds
ratio indicates being Black in an urban county reduces the likelihood of scoring above average
by 11.3%, while it reduces the odds by 17.7% in rural counties. Being Hispanic in an urban
county reduces the likelihood of above average financial literacy by 5.1%, while it decreases the
odds by 10.7% in rural counties. This was a large shift in the result when adjusting the residency
classification as the metro/non-metro analysis indicated the effect was larger in metro counties.
When considering employment, those employed full time for an employer still have a
consistent odds ratio across county types. However, the odds ratio gap between rural and urban
self-employed individuals grew. The odds ratio indicates being self-employed in an urban county
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increases the likelihood of above average financial literacy by 3.0%, while it increases the odds
by 7.1% in rural counties.

Figure 4.3

Odds-ratio for selected attributes in urban, mixed, and rural counties

The general direction of these findings, what factors were associated with high or low
levels of financial literacy, were consistent with the literature. However, how the magnitude of
the results varies depending on the residency of the respondent create interesting findings.
Considering rurality too broadly, such as only dividing the sample into two groups, may mask
interesting and important findings on financial literacy levels in different parts of the U.S.
4.3

Negative Binomial Regression Results
Instead of seeing how respondents are associated with above average financial literacy as

a binary variable, the financial literacy levels of the respondents as a count variable are now
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considered. Variations of the model are again run on the whole sample and subsets of the sample
based on rurality (metro/non-metro and urban/mixed/rural). The same demographic and time
variables and state fixed effects from the logit model are included in the negative binomial
model. Like the logit model, the parameter estimates from the negative binomial model are not
readily interpretable. The full set of regression results are available in Appendix B.2 and
robustness checks in Appendix C.2, but the parameter estimates will be interpreted and discussed
in this section using incidence rate ratios.
Metro residence, age, males, being married, having more children, higher educational
attainment, being self-employed or employed full time, and completing the survey in 2012 are
associated with a greater incidence of high expected financial literacy. While non-White
populations and completing the survey in 2018 was associated with a lower incidence of
expected financial literacy. As expected, many of the factors found in the previous section to
increase (decrease) the probability of above average financial literacy is associated with
increasing (decreasing) the expected level of financial literacy in these results.
Table 4.7 shows the incidence rate ratios for the initial four negative binomial models,
calculated based on the regression results in Table B.3. The first 2 models are run on all
observations, with the difference being in how the rurality independent variable is measured.
Model (1) uses a metro dummy variable and model (2) uses the IRR. Model (3) includes only
metro observations and model (4) includes only non-metro observations. Only the continuous
rurality measure (IRR) is used in models (3) and (4) as described in the logit model discussion.
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Table 4.7
Variable

Estimation Results of Financial Literacy in Metro and Non-metro Counties:
Incidence Rate Ratios from Negative Binomial Model
All
Counties
(1)

From Model
Rurality
IRR (Continuous)
1.144
Metro (reference: non-metro)
Age
1.031
Age Squared
1.000
Male (reference: female)
1.327
Married (reference: not married)
1.004
Number of children
1.023
Race/Ethnicity (reference: white)
Black
0.718
Hispanic
0.876
Other
0.982
Income status (reference: $3550k/year)
Low (less than $35k)
0.823
Middle (50-100k)
1.086
High (greater than 100k)
1.218
Education (reference: HS
Diploma/GED)
No HS Diploma or GED
0.752
Some College or associate degree
1.358
Bachelor’s degree or higher
1.716
Employment (reference: not in labor
force)
Self-employed
1.063
Employed full time
1.044
Employed part time
0.964
Survey year (reference: 2015)
2012
1.661
2018
0.910
State Fixed Effects included
Yes
Number of observations
79,518
Significance levels: *p<0.1; **p<0.05; ***p<0.01

All
Counties
(2)

Metro
Counties
(3)

Non-metro
Counties
(4)

1.154

0.728

1.027
1.031
1.000
1.359
1.006
1.022

1.030
1.000
1.317
0.992
1.021

1.035
1.000
1.375
1.060
1.032

0.716
0.872
0.980

0.724
0.872
0.987

0.671
0.923
0.956

0.824
1.084
1.213

0.824
1.086
1.232

0.827
1.083
1.135

0.752
1.355
1.712

0.770
1.364
1.724

0.693
1.331
1.680

1.064
1.043
0.966

1.054
1.041
0.952

1.107
1.055
1.026

1.660
0.909
Yes
79,381

1.658
0.911
Yes
63,115

1.673
0.901
Yes
16,266

Starting with a comparison of the specifications looking at the full data set (all counties,
Models (1) and (2)), one can see that the results are consistent with the literature and the findings
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from the logit model. Metro residents, males, older respondents, higher educated respondents,
those self-employed or working full time for an employer, those who are married, those with
more children, those with higher income statuses, and those who completed the survey in 2012
are associated with a greater incidence of higher financial literacy levels. Meanwhile, minority
populations and those who completed the survey in 2018 are associated with a lower incidence
of higher financial literacy levels.
Model (2) indicates metro counties increase the incidence of higher financial literacy
levels by 2.7%, relative to non-metro counties. Model (1) indicates that a 1% increase in the
Index of Relative Rurality (becoming more rural) increases the probability of having higher
financial literacy by 14.4%. This again is an inconsistent finding and encourages further
investigating the role of rurality.
While the results from the overall models on all counties provide some indication of
populations associated with higher or lower financial literacy, a deeper dive into the rurality
finding is accomplished by considering the impact of these demographic variables on
respondents from metro (Model 3) and non-metro (Model 4) counties. While the directional
relationship between independent variables and incidence of high financial literacy remains
constant across Models (3) and (4), the magnitude of the effect varies. Males are found to
increase the incidence of high financial literacy, but the effect is 31.7% in metro counties and
37.5% in non-metro counties. Black respondents are associated with a decline in the incidence of
high financial literacy levels by 27.6% in metro counties and 32.85% in non-metro counties,
relative to White respondents. Having high-income status increases the incidence by 23.2% in
metro counties and 13.5% in non-metro counties. Having a bachelor’s degree or higher is
associated with an increase in the incidence of higher financial literacy levels by 72.4% in metro
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counties and 68.0% in non-metro counties. Being self-employed is found to increase the
incidence of scoring higher on the financial literacy index by 5.4% in metro counties and 10.7%
in non-metro counties.
These differences between metro and non-metro counties again motivate looking at
rurality through a narrower scope. The literature indicates that rurality matters, so this is explored
further by considering the urban, mixed, and rural sub-samples. Table 4.8 shows incidence rate
ratios for the models considering urban, mixed, and rural county sub-samples, calculated from
the parameter estimates in Table B.4. Since most of the findings remain the same, only a select
few are discussed here.
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Table 4.8

Estimation Results of Financial Literacy in Urban, Mixed, and Rural Counties:
Incidence Rate Ratios from Negative Binomial Model

Variable
From Model
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low (less than $35k)
Middle (50-100k)
High (greater than 100k)
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference: 2015)
2012
2018
State Fixed Effects included
Number of observations

Urban
Counties
(5)
1.030
1.000
1.317
0.995
1.021

Mixed
Counties
(6)
1.037
1.000
1.389
1.070
1.038

Rural
Counties
(7)
1.032
1.000
1.361
1.041
1.023

0.720
0.868
0.983

0.726
1.009
0.978

0.535
0.719
0.892

0.824
1.084
1.227

0.827
1.102
1.173

0.822
1.047
1.081

0.770
1.361
1.718

0.720
1.351
1.672

0.655
1.296
1.703

1.054
1.040
0.954

1.076
1.058
1.106

1.159
1.039
0.881

1.656
0.911
Yes
63,252

1.706
0.924
Yes
10,470

1.598
0.860
Yes
5,796

Significance levels: *p<0.1; **p<0.05; ***p<0.01

While there are some differences between the urban-rural mixed county and the urban
and rural county results, the primary interest remains the difference between urban and rural
counties. Being a male or being self-employed in a rural county is associated with a greater
incidence of high financial literacy levels than for those possessing the same characteristics in an
urban county. While belonging to a minority population in a rural county is associated with a
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larger negative impact on financial literacy levels. Belonging to the low or middle incomes
statuses is associated with a larger negative impact in rural counties than urban counties but
belonging to the higher income status is associated a larger positive impact in rural counties than
urban counties.
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CHAPTER V
CONCLUSION
This thesis examines the urban and rural gap in financial literacy and finds the
determinants of financial literacy in urban and rural areas using logit and negative binomial
regressions. Variables such as age, race, education, and location are consistently found to be
determinants of financial literacy in the literature and in this study. While past researchers have
indicated financial literacy is lower among rural residents than urban residents, this thesis
provided empirical evidence of the urban-rural gap in financial literacy and further investigated
the role of rurality in an individual’s financial literacy level.
The first contribution of this thesis was calculating county-level financial literacy. While
current financial literacy research indicates which geographic regions have high or low financial
literacy and acknowledge lower financial literacy in rural areas, it has not extended to the
county-level yet. Through the innovative county index calculated in Chapter 4, Southern states
were found to have lower financial literacy levels than other regions of the U.S. A statistically
significant difference between financial literacy in metro and non-metro counties as well as
urban and rural counties was also found.
Next, rurality, minority populations, part time employees, and those completing the
survey in 2018 were found to be associated with a lower probability of high financial literacy.
Meanwhile, age, higher educational attainment, higher income status, self-employed individuals,
full time employees, having more children, marital status, and completing the survey in 2012
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were associated with a higher probability high financial literacy. While the direction of each
variable’s relationship to financial literacy remained the same, the magnitude of these effects
varied by metro/non-metro and urban/rural county classification. When separating respondents
into metro and non-metro counties, almost all demographic variables had a slightly greater
impact on determining financial literacy outcomes in non-metro areas. However, when
respondents were separated into three county groups (urban/mixed/rural), there was a greater gap
between each demographic variable’s impact in rural and urban counties. For example, the gap in
urban and rural educational attainment levels expanded when mixed counties were separated.
Additionally, the metro/non-metro results indicated that being Hispanic had a greater impact in
non-metro counties, but the urban/rural comparison indicates the Hispanic effect is greater in
urban counties than rural counties. The self-employment gap was higher in non-metro areas than
metro areas, but that gap increased when considering urban and rural counties.
While past research identifying determinants of financial literacy is informative,
considering it from this perspective allows for several additional implications. A larger effect of
many demographic factors on financial literacy in rural areas indicates it could be valuable for
county leaders to invest in improving county characteristics within their control to improve
financial literacy. For example, counties should encourage individuals to obtain a college degree.
The effect of encouraging higher education to improve financial literacy is expected to have
greater returns in rural counties. Perhaps by offering scholarships to students from rural areas
who will leave the county for school and then return, hosting financial aid workshops, and
working with schools to expose students to the opportunities a four-year degree could provide.
Additionally, counties should create an environment that fosters entrepreneurship, especially
rural counties. This could be accomplished by the Cooperative Extension Service hosting
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financial management or business planning courses and offering incentives for individuals who
want to open viable businesses serving a need in the community, for example. Understanding
how urban and rural financial literacy varies and tailoring educational programs, outreach, and
resources to specific communities may be an effective approach.
The analysis uses individual-level financial literacy and personal characteristics, which
limits the ability to explore the role of community characteristics in financial literacy levels.
Future research may use the county-level financial literacy index calculated in Chapter 4 as a
dependent variable and community characteristics as independent variables to expand this
analysis past the individual level. For example, the number of banks in a county and how many
finance-related courses are offered at high schools in the county. However, access to data on
finance-related curriculum, exposure to various financial services, and other community
variables of interest is a limitation.
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APPENDIX A
FINANCIAL WELL-BEING OF SOUTHERN AND NON-SOUTHERN STATES
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The Southern United States has lower financial literacy than other regions of the U.S.
(Bumcrot et al., 2013). This is a complex issue and could be associated with several financial and
economic well-being factors. The South has long experienced significant financial distress,
represented by higher poverty rates, lower household net worth, and a larger accumulation of
unbanked and underbanked households. Since financial literacy positively impacts economic
outcomes, this appendix provides a comparative examination of financial well-being components
in Southern1 and non-Southern states. Financial well-being is having financial security and
financial freedom of choice now and in the future (Consumer Financial Protection Bureau,
2015). This includes having control over day-to-day and month-to-month finances, having the
capacity to absorb financial shocks, being on track to meet financial goals, and having the
financial freedom to make choices that allow for an enjoyable life (CFPB, 2015). Financial
literacy is commonly thought of as a contribution to improving the financial well-being of
individuals and households in the U.S.
Poverty is historically higher and concentrated in the South and linked to demographics
and economic factors. Figures A.1 and A.2 illustrate the poverty rate and the deep poverty rate in
Southern and non-Southern states from 2012 to 2018. Deep poverty, which is the most common
measure of severe deprivation, is defined as having resources less than 50 percent of the poverty
threshold: i.e., living in a household with an income below 50 percent of its poverty threshold by
the definition of the Census Bureau.

1

This portion of the analysis does not follow the U.S. Census Bureau’s defined regions. Southern states here

include Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South
Carolina, Tennessee, Texas, and Virginia.
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Figure A.1

A Comparison of Southern and Non-Southern Poverty Rates 2012-2018

Source: American Community Survey (ACS) 5-year estimates, U.S. Census Bureau

Figure A.2

A Comparison of Southern and Non-Southern Deep Poverty Rates 2012-2018

Source: ACS 5-year estimates, U.S. Census Bureau
61

The South has higher poverty rates and deep poverty rates in all years from 2012 to 2018.
The poverty rate and deep poverty rate in the South and non-South follow the same pattern of
increasing from 2012 to 2014 and decreasing from 2014 to 2018. The gap in poverty rates
between Southern and non-Southern states is greater than the deep poverty rates. Southern states
have a poverty rate 2.24 to 2.94 percent points higher than non-Southern states and have a deep
poverty rate 0.82 to 1.13 percent points higher than non-Southern states during this period.
Mississippi has the highest state poverty rate, ranging from 20.75% to 22.68% from 2012
to 2018. Although Virginia is a Southern state, it is not consistent with other Southern state’s
high poverty rates. From 2012 to 2018 Virginia’s poverty rate stayed between 10.95% and
11.52%. Additionally, the non-Southern states of New Mexico, West Virginia, and Arizona had
poverty rates greater than 16.09% from 2012 to 2018. Except for Virginia, all Southern states
have a poverty rate above 14.79% for all years in this period.
In addition to higher annual poverty and deep poverty rates, the average number of
months a household spends in poverty is also greater in the South. As shown in Table A.1,
Southern households average 1.78 months in poverty, while non-Southern households average
1.54 months in poverty. The percentage of households that are in poverty at least 2 consecutive
months is 0.02 percent points higher in the South than the non-South.

62

Table A.1

Poverty by Income Status 2018

Non-South
South
Annual
In Poverty at
Annual
In Poverty at
Months in
Least 2
Months in
Least 2
Poverty
Consecutive
Poverty
Consecutive
Months
Months
All income statuses
1.54 months
15%
1.78 months
17%
Poor
11.30 months
100% 11.34 months
100%
Low-Income
0.78 months
12%
0.76 months
11%
Middle
0.12 months
1%
0.10 months
1%
Upper
0.04 months
1%
0.04 months
1%
Source: Survey of Income and Program Participation (SIPP) 2018, U.S. Census Bureau
Note: Income in 2009 is inflation-adjusted real value in 2015
Income status definitions: poor (less or equal to 100% of poverty line), low-income (100-200%
of poverty line), middle: (200-600% of poverty line), upper (more than 600% of poverty line)
Poverty also varies by income status, as shown in Table A.1. The percentage of
households that spend at least two consecutive months in poverty is consistent in the South and
non-South, but variations in the length of time spent in poverty exist. Poor households in the
South spend an average of 0.04 more months, or a little over a day each year, in poverty than
those in non-Southern states. However, the low- and middle-income status groups in the nonSouth have a slightly larger average number of months spent in poverty. As expected, there is
also a noticeable range between income statuses in both the South and non-South. Households in
the poor income status spend on average more than 11 months in poverty per year while the
upper income status spends just 0.04 months per year on average. Those living in poverty in the
poor income status spend at least 2 consecutive months in poverty, however, this percentage
decreases as income status increases.
The South has a larger minority population than the non-South and these populations are
more likely to be in poverty (Mattingly & Turcotte-Seabury, 2010). Table A.2 demonstrates that
White households in both the South and non-South have lower annual poverty rates and spend
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less time in poverty than Black households. Additionally, White households are less likely to
spend two or more consecutive months in poverty than Black households. The annual poverty
rates of Black households in the South and non-South are the same, however the average months
spent in poverty is slightly longer for Southern Black households. Black households in the South
also have a higher rate of spending at least 2 consecutive months in poverty than Black
households in the non-South.
Table A.2

Poverty by Race 2018
Non-South
White
Black
10%
22%
1.34 mos
2.68 mos
13%
24%

South

Variable
White
Black
Annual Poverty
12%
22%
Months in Poverty
1.51 mos
2.75 mos
In Poverty at Least 2
14%
26%
Consecutive Months
Source: Survey of Income and Program Participation (SIPP), 2018, U.S. Census Bureau
Poverty is defined by low income and not being able to meet basic needs. All Southern
states have a lower median household income than the national average. As shown in Table A.3,
the household income by income source varies across Southern and non-Southern households.
Non-Southern households have on average $12,628.63 more in income from wages or salaries
and $2,775.17 more from self-employment. Southern households have a lower median income,
and this is the largest income source category. Income from interest, dividends, or net rental;
social security, and supplemental security are similar in the non-South and South. Social security
and supplemental security are fixed income sources that would be expected to be consistent
across regions. Non-Southern households have more income from public assistance and
retirement. This includes social security, unemployment, veteran’s benefits, and Supplemental
Nutrition Assistance Program benefits, for example.
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Table A.3

Average Household Income by Income Source 2019

Income Source
Non-South
South
Gap
Wage or Salary
$92,484.79
$79,856.16
$12,628.63
Self-employment
$40,030.77
$37,255.60
$2,775.17
Interest, Dividends, or Net Rental
$22,190.56
$22,907.44
($716.88)
Social Security
$19,989.84
$19,444.15
$545.68
Supplemental Security
$10,250.50
$9,747.19
$503.31
Program Income and Public
$3,337.62
$2,659.88
$677.74
Assistance
Retirement
$28,247.46
$26,832.76
$1,414.70
Other Types
$12,716.53
$13,314.15
($597.62)
Source: American Community Survey (ACS), 5-year estimates, U.S. Census Bureau
Looking at only poverty, income, and employment does not account for the benefits and
drawbacks of accumulating assets and debts. Additionally, assets have more of an impact on
generational wealth and could be related to long-term poverty. Net worth is one way of looking
at the wealth of households. Table A.4 illustrates the median net worth in the non-South and
South, and the gap between them. As expected, the non-South has a higher median net worth
than the South, Black households have a lower net worth than White households, and net worth
increases with income status. Although the gap between non-South and Southern households is
over $100,000, the racial and income status net worth gaps are much more prominent regardless
of location. White household’s net worth is $400,000 more than Black households and the
median net worth of households in the upper income status group is over $1 million more than
poor and low-income households.
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Table A.4

Median Net Worth 2018

Non-South
South
Gap
Overall
$589,899
$456,224
$133,675
White
$631,884
$546,956
$84,928
Black
$214,252
$142,425
$71, 827
Low-income
$133,150
$91,216
$41,934
Poor
$140,586
$118,054
$22,532
Middle
$381,607
$309,653
$71,954
Upper
$1,420,408
$1,311,260
$109,148
Source: Survey of Income and Program Participation (SIPP) 2018, U.S. Census Bureau
Expanding the poverty discussion, asset poverty is defined as having insufficient net
worth to cover basic needs for three months. Table A.5 looks at asset poverty in the non-South
and South by race and income status. The South has a three percent point higher asset poverty
rate than households in the non-South. The asset poverty among White and Black households is
consistent across the South and non-South, at 21 percent. Asset poverty moves among income
statuses, as expected. Poor and low-income households have a higher asset poverty rate than
middle- and upper-income statuses. A 51 percent point difference exists between the asset
poverty rate of poor households and upper income status households in the non-South and a 49
percent point gap exists in the South.
Table A.5

Asset Poverty by Race and Income Status 2018
Overall

White

Black

Poor

LowMiddle Upper
Income
Non-South
23%
21%
46%
57%
42%
19%
6%
South
26%
21%
46%
54%
40%
21%
5%
Source: Survey of Income and Program Participation (SIPP) 2018, U.S. Census Bureau
Table A.6 lays out the components of assets by region and within income statuses and
Table A.7 for the components of debts. Both regions have similar percentages of assets in
business, money market accounts, other real estate, rental property, bonds, and educational
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savings accounts. Non-Southern households have a greater percentage of their assets in financial
institutions and in retirement accounts, while the South has a greater percentage of their assets in
homes and vehicles. In both the South and non-South, the percentage of assets in the home
increased from poor to middle income statuses and then decreased in the upper status. The
percentage of assets in vehicles decreases as income status increases, with poor households
having the largest percentage in vehicles and the upper status having the smallest. Retirement
accounts increase with increasing income status with the upper status having the greatest
percentage of their assets in retirement.
The percentage of debt on business, rental properties, other real estate, credit cards, and
other debts are within 1 percent point of each other in the South and non-South. Educational
debts are 2 percent points higher in the non-South, which is not surprising as the non-South has
higher educational attainment. The South has a greater percentage of debt in the vehicle category
and the non-South has a larger percentage of debt in the home category. Vehicles have high
depreciation rates, while homes tend to hold their value better. The percentage of debts move as
expected across income statuses. The percentage of debts in the home increase across income
status with it being the highest for the upper status. The low and middle statuses have the greatest
percentage of debts in their vehicle and the upper status has the lowest percentage of debts in
education and credit cards. Further analysis could investigate whether these differences are
connected to a higher financial literacy in the upper status.
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Table A.6
Asset Type

Components of Assets by Income Status in the Non-South and South 2018
Non-South
South
Overall Poor Low Middle Upper Overall Poor Low Middle Upper

Home
35% 23% 31%
38%
36%
37% 29% 36%
Vehicle
16% 31% 29%
16%
6%
21% 35% 32%
Financial
16% 30% 24%
15%
10%
14% 22% 16%
Institutions
Retirement
18% 5% 8%
19%
27%
15% 4% 8%
Account
Other
3% 3% 3%
3%
3%
3% 2% 3%
Investments
Business
3% 4% 2%
2%
4%
3% 5% 2%
Money
3% 1% 1%
3%
7%
3% 1% 1%
Market
Other Real
2% 1% 1%
2%
3%
2% 1% 1%
Estate
Rental
2% 1% 1%
2%
4%
2% 1% 1%
Property
Bonds
0% 0% 0%
0%
1%
0% 0% 0%
Educational
0% 0% 0%
0%
0%
0% 0% 0%
Savings
Account
Source: Survey of Income and Program Participation, 2018, U.S. Census Bureau
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39%
20%
13%

35%
8%
10%

16%

27%

3%

3%

2%
3%

4%
6%

2%

3%

2%

4%

0%
0%

1%
0%

Table A.7

Components of Debts by Income Status in the Non-South and South 2018

Non-South
South
Debt Type Overall Poor Low Middle Upper Overall Poor Low Middle Upper
Home
40% 18% 22%
40%
54%
36% 17% 22%
37%
52%
Vehicle
15% 11% 16%
17%
12%
19% 16% 21%
21%
16%
Other Debt
3% 6% 5%
3%
2%
3% 4% 4%
3%
2%
Credit
16% 23% 24%
17%
10%
15% 16% 19%
15%
10%
Cards
Educational
13% 23% 15%
12%
9%
11% 16% 13%
11%
7%
Debt
Business
2% 3% 1%
1%
3%
2% 3% 1%
1%
3%
Rental
3% 1% 1%
2%
5%
2% 1% 0%
2%
5%
Property
Other real
2% 1% 1%
2%
4%
2% 1% 1%
1%
3%
estate
Source: Survey of Income and Program Participation (SIPP), 2018, U.S. Census Bureau
The composition of asset and debts among racial groups in the non-South and South is
illustrated in Tables A.8 and A.9. The racial gaps are mostly consistent across households in both
the non-South and South. White households also have a greater percentage of assets in their
home and in their retirement accounts than Black households. Black households have a greater
percentage of their assets in vehicles and financial institutions, such as checking and savings
accounts. White households have a greater percentage of debts in their home. Black households
have a greater percentage of debts in credit cards and education. Seamster and Charron-Chénier
(2017) also found that educational debts have grown more for Blacks than for Whites. This
difference may not be due to a family’s wealth or educational attainment, but rather for-profit
institutions and private loans (Seamster & Charron-Chénier, 2017). In the South, Black
households have a greater percentage of their debts in vehicles, while in the non-South the same
percentage of debt in vehicles exists between White and Black households. The racial gaps
between asset and debt composition may also be related to financial literacy levels.
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Table A.8

Components of Assets by Race 2018

Non-South
South
Asset Type
White
Black
White
Black
Home
36%
25%
38%
29%
Vehicle
15%
22%
19%
30%
Financial institutions
15%
24%
13%
18%
Retirement account
19%
17%
16%
13%
Other investment
3%
5%
3%
4%
Business
3%
4%
3%
3%
Money market
4%
2%
3%
1%
Other real estate
2%
1%
2%
1%
Rental property
2%
1%
2%
1%
Bond
0%
0%
0%
0%
Educational Savings account
0%
0%
0%
0%
Source: Survey of Income and Program Participation (SIPP) 2018, U.S. Census Bureau
Table A.9

Components of Debts by Race 2018

Non-South
South
Asset Type
White
Black
White
Black
Home
42%
22%
40%
24%
Vehicle
15%
15%
19%
23%
Other Debt
3%
4%
3%
4%
Credit Cards
16%
22%
14%
15%
Educational Debt
11%
23%
10%
17%
Business
2%
1%
2%
1%
Rental Property
3%
2%
2%
1%
Other real estate
2%
1%
2%
1%
Source: Survey of Income and Program Participation (SIPP) 2018, U.S. Census Bureau
Next, the banking status of households in Southern states is explored to see how they
compare to non-Southern households. This is another financial well-being factor that may be an
indication of low financial literacy levels. Table A.10 shows the percentage of unbanked and
underbanked households from 2009 to 2017 and helps illustrate the states with more households
that are financially underserved (Prosperity Now Scorecard, 2020). Unbanked households lack a
checking or savings account, and underbanked households have a checking or savings account
70

but have used non-bank services in the past 12 months (Prosperity Now Scorecard). Unbanked
and underbanked households spend more money than other Americans on financial services such
as payday loans, rent-to-own services, pawn shops, or refund anticipation loans (Prosperity Now
Scorecard). Additionally, they lack a formal way to save and invest their money (Prosperity Now
Scorecard).
As shown in table A.10, Southern states have a greater percentage of unbanked
households from 2009 to 2017 and a greater percentage of underbanked households from 2013 to
2017 than non-Southern states. As of 2017, nearly eight percent of households in the South were
unbanked and 21 percent were underbanked. In both Southern and non-Southern states, the
percentage of households not fully banked has decreased since 2011.
Table A.10

Unbanked and Underbanked by Year 2017

2009
2011
2013
2015
2017
Non-Southern States
Unbanked
6.51% 7.06% 6.82% 5.93% 5.65%
Underbanked
- 18.04% 18.99% 17.33%
Southern States
Unbanked
9.74% 10.25% 9.37% 8.97% 7.98%
Underbanked
- 23.60% 23.65% 21.16%
Source: Prosperity Now Scorecard; National Survey of Unbanked and Underbanked Households
2017, FDIC
Poverty, income, net worth, asset and debt composition, and financial security indicators
pose a challenging picture for Southern states compared to non-Southern states. This descriptive
analysis provides motivation for considering the role of financial literacy in improving economic
well-being.
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APPENDIX B
REGRESSION RESULTS TABLES
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B.1

Logistic Regression Results

Table B.1

Estimation Results of Financial Literacy for Metro, and Non-metro Counties from Logit Model

Variable
Rurality
IRR (continuous)
Metro (reference: non-metro)
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018

All Counties
Coefficient
(1)

All Counties
Coefficient
(2)

Metro Counties
Coefficient
(3)

Non-metro Counties
Coefficient
(4)

0.015

0.055***

-0.144

0.012***
0.007***
-0.000**
0.136***
0.008**
0.009***

0.007***
-0.000**
0.137***
0.007**
0.009***

0.007***
-0.000
0.134***
0.003
0.009***

0.008***
-0.000**
0.148***
0.028***
0.013***

-0.120***
-0.050***
-0.008

-0.118***
-0.049***
-0.007

-0.117***
-0.050***
-0.006

-0.131***
-0.032***
-0.016

-0.065***
0.042***
0.129***

-0.065***
0.042***
0.131***

-0.062***
0.042***
0.137***

-0.075***
0.045***
0.094***

-0.092***
0.122***
0.241***

-0.092***
0.123***
0.242***

-0.085***
0.124***
0.243***

-0.113***
0.119***
0.239***

0.033***
0.013***
-0.009

0.033***
0.013***
-0.010*

0.029***
0.013***
-0.013**

0.239***
0.048***
0.014

0.253***
-0.037***

0.253***
-0.036***

0.252***
-0.036***

0.254***
-0.039***
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Table B.1 (continued)
Variable

State Fixed Effects included
Number of observations
Log Likelihood
Akaike Information Criterion

All Counties
Coefficient
(1)
Yes
79,518
-54,719.010
109,580.000

Significance levels: *p<0.1; **p<0.05; ***p<0.01
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All Counties
Coefficient
(2)
Yes
79,381
-54,632.680
109,407.400

Metro Counties
Coefficient
(3)
Yes
63,115
-43,414.420
86,970.840

Non-metro Counties
Coefficient
(4)
Yes
16,266
-11,016.230
22,166.460

Table B.2

Estimation Results of Financial Literacy for Urban, Mixed, and Rural Counties
from Logit Model

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $3550k/year)
Low
Middle
High
Education (reference: HS
Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor
force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
State Fixed Effects included
Number of observations
Log Likelihood
Akaike Information Criterion

Urban
Counties
Coefficient
(5)
0.007***
-0.000*
0.134***
0.004
0.008***

Mixed Counties

Rural Counties

Coefficient
(6)
0.009***
-0.000*
0.150***
0.033***
0.016***

Coefficient
(7)
0.008***
-0.000
0.149***
0.018
0.009**

-0.119***
-0.052***
-0.007

-0.108***
-0.001
-0.009

-0.194***
-0.114***
-0.037

-0.063***
0.042***
0.135***

-0.072***
0.053***
0.109***

-0.081***
0.032*
0.069***

-0.085***
0.123***
0.242***

-0.106***
0.122***
0.231***

-0.120***
0.113***
0.255***

0.029***
0.012***
-0.013**

0.035**
0.015
0.042***

0.252***
-0.036***
Yes
63,252
43,507.110
87,154.230

0.261***
-0.029***
Yes
10,470
-7081.175

0.068***
0.005
-0.058***
0.236***
-0.059***
Yes
5,796
-3,856.973

14,294.250

7,837.946

Significance levels: *p<0.1; **p<0.05; ***p<0.0
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B.2

Negative Binomial Regression Results

Table B.3

Negative Binomial Estimation Results of Financial Literacy in Metro and Non-metro Counties

Variable

Rurality
IRR (continuous)
Metro (reference: non-metro)
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018

All Counties
Coefficient
(1)

All Counties
Coefficient
(2)

0.043

Metro Counties
Coefficient
(3)

Non-metro Counties
Coefficient
(4)

0.144**

-0.317

0.031***
-0.000***
0.283***
0.004
0.022***

0.027*
0.031***
-0.000***
0.282***
0.006
0.022***

0.030***
-0.000***
0.276***
-0.008
0.021***

0.035***
-0.000***
0.318***
0.058*
0.031***

-0.331***
-0.133***
-0.018

-0.334***
-0.137***
-0.020

-0.323***
-0.137***
-0.013

-0.398***
-0.080
-0.045

-0.195***
0.082***
0.197***

-0.194***
0.080***
0.193***

-0.193***
0.082***
0.208***

-0.190***
0.080**
0.127***

-0.285***
0.306***
0.540***

-0.285***
0.304***
0.538***

-0.261***
0.311***
0.545***

-0.366***
0.286***
0.519***

0.061***
0.043***
-0.036*

0.062***
0.042***
-0.035*

0.053**
0.041***
-0.049**

0.101**
0.053
0.025

0.508***
-0.094***

0.507***
-0.095***

0.505***
-0.093***

0.514***
-0.105***
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Table B.3 (continued)
Variable

State Fixed Effects included
Number of observations
Log Likelihood
Theta
Akaike Information Criterion

All Counties
Coefficient
(1)
Yes
79,381
-60,114.180
12,436.220**
120,370.400

Significance levels: *p<0.1; **p<0.05; ***p<0.01
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All Counties
Coefficient
(2)
Yes
79,518
-60,202.120
12,451.340**
120,748.200

Metro Counties
Coefficient
(3)
Yes
63,115
-49,902.280
12,572.860**
99,946.570

Non-metro Counties
Coefficient
(4)
Yes
16,266
-10,191.350
11,702.870
20,516.700

Table B.4

Negative Binomial Estimation Results of Financial Literacy in Urban, Mixed, and
Rural Counties

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
State Fixed Effects included
Number of observations
Log Likelihood
Theta
Akaike Information Criterion
Significance levels: *p<0.1; **p<0.05; ***p<0.01

78

Urban
Counties
Coefficient
(5)
0.030***
-0.000***
0.275***
-0.005
0.020***

Mixed
Rural
Counties
Counties
Coefficient Coefficient
(6)
(7)
0.036***
0.032***
-0.000***
-0.000**
0.328***
0.308***
0.068*
0.040
0.037***
0.023

-0.329***
-0.142***
-0.017

-0.3218**
0.009
-0.023

-0.625***
-0.330***
-0.114

-0.194***
0.081***
0.205***

-0.190***
0.097**
0.159***

-0.196***
0.046
0.078

-0.261***
0.308***
0.541***

-0.328***
0.301***
0.514***

-0.423***
0.259***
0.532***

0.053**
0.040***
-0.047**

0.073
0.057
0.101*

0.147*
0.038
-0.126

0.504***
-0.094***
Yes
63,252
-50,095.210
12,591.360**
100,330.400

0.534***
0.4698**
-0.080*
-0.151**
Yes
Yes
10,470
5,796
-6,840.499 -3,328.922
11,465.340 12,097.100
13,813.000 6,781.844

APPENDIX C
ROBUSTNESS TESTS
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C.1

Logistic Regression Robustness Tests

Table C.1

Estimation Results of Financial Literacy for Metro, and Non-metro Counties from
Logit Model with IRR and without State Fixed Effects
All Counties

Variable
IRR
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $3550k/year)
Low
Middle
High
Education (reference: HS
Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in
labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
Constant
State Fixed Effects included
Number of observations
Log Likelihood
Akaike Information Criterion

Metro Counties

Non-metro Counties

Coefficient
(1)
0.069***
0.007***
-0.000**
0.135***
0.008**
0.010***

Coefficient
(2)
0.098***
0.007***
-0.000
0.132***
0.003
0.009***

Coefficient
(3)
-0.217***
0.008*
-0.000*
0.148***
0.028***
0.013***

-0.120***
-0.056***
-0.004

-0.119***
-0.059***
-0.006

-0.132***
-0.032**
0.002

-0.066***
0.043***
0.129***

0.042***
0.042***
0.134***

-0.076***
0.048***
0.096***

-0.093***
0.126***
0.246***

-0.086***
0.127***
0.247***

-0.115***
0.122***
0.245***

0.034***
0.015***
-0.008

0.030***
0.015***
-0.012*

0.050***
0.015*
0.011

0.253***
-0.036***
-0.138***
No
79,381
-54,742.9
109,530

0.253***
-0.036***
-0.135
No
63,115
-43,508.54
87,061

0.255***
-0.038***
-0.217***
No
16,266
-11,005.09
22,154

Significance levels: *p<0.1; **p<0.05; ***p<0.01
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Table C.2

Estimation Results of Financial Literacy for Metro, and Non-metro Counties from
Logit Model without IRR and with State Fixed Effects

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
State Fixed Effects included
Number of observations
Log Likelihood
Akaike Information Criterion
Significance levels: *p<0.1; **p<0.05; ***p<0.01
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All
Counties
Coefficient
(4)
0.007***
-0.000**
0.136***
0.008**
0.010***

Metro
Non-metro
Counties
Counties
Coefficient Coefficient
(5)
(6)
0.007***
0.008***
-0.000*
-0.000**
0.134***
0.148***
0.004
0.028***
0.008***
0.013***

-0.119***
-0.050***
-0.008

-0.119***
-0.052***
-0.007

-0.131***
-0.032**
-0.017

-0.066***
0.042***
0.130***

-0.063***
0.042***
0.135***

-0.075***
0.046***
0.094***

-0.092***
0.123***
0.242***

-0.085***
0.123***
0.242***

-0.114***
0.119***
0.239***

0.033***
0.013**
-0.009

0.029***
0.012**
-0.013**

0.047***
0.013
0.009

0.253***
-0.036***
Yes
79,528
-54,728.01
109,598

0.252***
-0.036***
Yes
62,253
-43,506.11
87,154

0.254***
-0.039***
Yes
16,267
-11,016.41
22,167

Table C.3

Estimation Results of Financial Literacy for Metro, and Non-metro Counties from
Logit Model without IRR and without State Fixed Effects

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
Constant
State Fixed Effects included
Number of observations
Log Likelihood
Akaike Information Criterion
Significance levels: *p<0.1; **p<0.05; ***p<0.01
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All
Counties
Coefficient
(7)
0.007***
-0.000**
0.134***
0.010**
0.010***

Metro
Non-metro
Counties
Counties
Coefficient Coefficient
(8)
(9)
0.007***
0.008***
-0.000
-0.000*
0.132***
0.147***
0.006
0.028***
0.009***
0.013***

-0.126***
-0.062***
-0.005

-0.126***
-0.065***
-0.007

-0.134***
-0.031**
0.004

-0.066***
0.041***
0.125***

-0.063***
0.040***
0.130***

-0.076***
0.048***
0.097***

-0.093***
0.126***
0.245***

-0.085***
0.127***
0.245***

-0.115***
0.123***
0.246***

0.034***
0.015***
-0.008

0.030***
0.015**
-0.012*

0.051***
0.017*
0.011

0.253***
-0.036***
-0.113***
No
79,527
-54,857.51
109,757

0.252***
-0.036***
-0.102***
No
63,252
-43,620.13
87,282

0.255***
-0.038***
-0.162***
No
16,266
-11,056.91
22,156

C.2

Negative Binomial Model Robustness Test

Table C.4

Variable

Negative Binomial Estimation Results of Financial Literacy in Metro and Nonmetro Counties with IRR and without State Fixed Effects
All
Counties
Coefficient
(1)
0.135***
-0.000***
0.280***
0.004
0.023***

IRR
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
-0.333***
Black
-0.147***
Hispanic
-0.015
Other
Income status (reference: $35-50k/year)
-0.196***
Low
0.082***
Middle
0.193***
High
Education (reference: HS Diploma/GED)
-0.288***
No HS Diploma or GED
0.312***
Some College or associate degree
0.548***
Bachelor’s degree or higher
Employment (reference: not in labor force)
0.064**
Self-employed
0.048***
Employed full time
-0.033
Employed part time
Survey year (reference 2015)
0.508***
2012
-0.094***
2018
-2.489***
Constant
0.135***
State Fixed Effects included
No
Number of observations
79,381
Log Likelihood
-120,312
Theta
120.356
Akaike Information Criterion
79,381
Significance levels: *p<0.1; **p<0.05; ***p<0.01
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Metro
Counties
Coefficient
(2)
0.211***
-0.000***
0.273***
-0.007
0.021***

Non-metro
Counties
Coefficient
(3)
0.193
-0.000***
0.316***
0.059*
0.032***

-0.326***
-0.153***
-0.017

-0.407***
-0.085
-0.003

-0.195***
0.081***
0.203***

-0.193***
0.085**
0.130**

-0.262***
0.317***
0.553***

-0.368***
0.295***
0.530***

0.055**
0.045***
-0.047**

0.105**
0.058*
0.031

0.506***
-0.092***
-2.474***
0.211***
No
63,115
-99,878.99
99,923
63,115

0.518***
-0.103**
-2.731***
0.193
No
16,266
-20,406.53
20.451
16,266

Table C.5

Negative Binomial Estimation Results of Financial Literacy in Metro and Nonmetro Counties without IRR and with State Fixed Effects

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not
married)
Number of children
Race/Ethnicity (reference:
white)
Black
Hispanic
Other
Income status (reference:
$35-50k/year)
Low
Middle
High
Education (reference: HS
Diploma/GED)
No HS Diploma or GED
Some College or associate
degree
Bachelor’s degree or higher
Employment (reference: not
in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
State Fixed Effects included
Number of observations
Log Likelihood
Theta
Akaike Information Criterion

All
Counties
Coefficient
(4)
0.031***
-0.000***
0.282***
0.005

Coefficient
(5)
0.030***
-0.000***
0.275***
-0.005

Non-metro
Counties
Coefficient
(6)
0.035***
-0.000***
0.318***
0.058**

0.022***

0.020***

0.031***

-0.333***
-0.136***
-0.019

-0.329***
-0.142***
-0.017

-0.399***
-0.080
-0.046

-0.195***
0.081***
0.195***

-0.194***
0.081***
0.205***

-0.191***
0.080**
0.128**

-0.286***
0.304***

-0.261***
0.308***

-0.367***
0.286***

0.538***

0.541***

0.519***

0.061**
0.043**
-0.034*

0.053**
0.040**
-0.047**

0.100**
0.052
0.025

0.507***
-0.095***
Yes
79,527
-10,618.1
12,452
120,760

0.504***
-0.094***
Yes
63,252
-100,188.4
12,591
100,330

0.514
-0.105
Yes
16,266
-20,381.59
11,712
20,516

Significance levels: *p<0.1; **p<0.05; ***p<0.01
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Metro Counties

Table C.6

Negative Binomial Estimation Results of Financial Literacy in Metro and Nonmetro Counties without IRR and without State Fixed Effects

Variable
Age
Age Squared
Male (reference: female)
Married (reference: not married)
Number of children
Race/Ethnicity (reference: white)
Black
Hispanic
Other
Income status (reference: $35-50k/year)
Low
Middle
High
Education (reference: HS Diploma/GED)
No HS Diploma or GED
Some College or associate degree
Bachelor’s degree or higher
Employment (reference: not in labor force)
Self-employed
Employed full time
Employed part time
Survey year (reference 2015)
2012
2018
Constant
State Fixed Effects included
Number of observations
Log Likelihood
Theta
Akaike Information Criterion
Significance levels: *p<0.1; **p<0.05; ***p<0.01

85

All
Counties
Coefficient
(7)
0.031***
-0.000***
0.279***
0.008
0.023***

Metro
Counties
Coefficient
(8)
0.030***
-0.000***
0.272***
-0.001
0.021***

Non-metro
Counties
Coefficient
(9)
0.034***
-0.000***
0.315***
0.058*
0.032***

-0.345***
-0.157***
-0.018

-0.341***
-0.164***
-0.022

-0.410***
-0.084
-0.002

-0.195***
0.079***
0.185***

-0.194***
0.078***
0.193***

-0.193***
0.086**
0.132**

-0.288***
0.312***
0.545***

-0.194***
0.316***
0.549***

-0.370***
0.296***
0.532***

0.064**
0.047***
-0.032

0.055**
0.044**
-0.046**

0.106**
0.061*
0.032

0.507***
-0.094***
-2.440***
No
79,527
-120,715.6
12,455
120,758

0.504***
-0.093***
-2.404***
No
63,252
-100,278.7
12,598
100,321

0.518***
-0.103**
-2.632***
No
16,266
-20,407.54
11,739
20.450

